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THE EMULSION... 

Petrolagar 

FOR CONSTIPATION 


Does not coat intestinal 
mucosa. Petrolagar is 
an aqueous suspension 
of mineral oil — oil in 
water emulsion. 


Augments inlesUnal con* 
tents by supplying an xm« 
absorbable fluid. 

0^ More even distribution 
and dissemination of oil 
with gastro>Lnle3tinal con* 
tents. 

0^ Assures a more normal 
fecal consistency. 

10. Less libely to leak. 

11 . Provides comforlabl* 
bowel action. 

12. Hakes possible 'tive types 
of Petrolagar to seloct from 
to meet the special needs 
of Bowel Management. 


Petrolagar is more palat* 
able. Easier to take by 
patients with aversion to 
plain oil— may be thinned 
by dilution. 

Miscible in aqueous solu- 
tions. Mixes with gastro- 
intestinal contents to form 
a homogeneous mass. 


No accuraulation of oil in 
folds of mucosa. 

0 Will not coal the feces 
with oily film. 

0^ Does not interfere with 
secretion or absorption, g 


Pttroiasar Liquid petrolatum 65 cc, emulsified, 
with 0.4 Got. asar in a menstruum to make 100 ccJ 


Petrolagar 

Petrolagar Laboratories, Inc. • 8134 McCormick Blvd. • Chicago, ID. 


"Wd 14, No. r». Jun‘.‘. 19 j 0. Journal of Pediatrics Is published ^lonthlv by The C. V. Mosby 


Company, Pino Blvd.. St. Louis, JIo. Subsciiptloxi price: United States, its possessions, 
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AT NO INCREASED COST TO THE PATIENT 

• l/iEAD’S BREWERS YEAST TABLETS 

Vitamin B, potency increased from 25 to 50 Interna- 
tional units per gram. Vitamin G (riboflavin) potency 
increased from 42 to 50 Sherman units per gram. Each 
tablet nov; supplies approximately 20 units each of 
these vitamins, so that dosage may be calculated 
readily in round numbers by the physician. Supplied 
in bottles containing 250 and 1,000 6-grain tablets. 

• MEAD'S BREV/ERS YEAST POWDER 

is also thus increased m potency per gram In addition, 
it is nov/ improved in texture so that it mixes more 
readilv’ v.'ith various vehicles the physiaan may specify 
in infant feeding Supplied m bottles containing 6 ozs. 

!.;EAD iOHI.-SO:; & COMPAI.T. Evcr-r.-ittc, Ir.dizna, USA. 

CtlucjolUf. MdAJzeied 

uoiiJiOui 

^ Mtc fiuMic. 
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iiSERVATION AND CORRELATION 


i/)h ^leSec(/i<^c/b 


In the field of research, observation and correlation are important 
elements, and are dependent to a large extent on facilities, modern 
equipment, and trained personnel. 

The Johnson & Johnson Laboratories are A\'ell equipped to main- 
tain the broad research program devoted to Ortho-Gynol. 


A PRODUCT OF JOHNSON & JOHNSON 

COPYRIGHT 1939, JOHNSON a JOHNSON 
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(yV\A}-LAAjj^^ 

WHEN TRAVELLING WITH BABY 

Tho mother has only to measure out and place in dry, sterile 
(ceding bottles, the prescribed number of measurefuls of Similac 
powder for each individual feeding. The bottles containing the 
measured Similac powder are then capped, and can be con- 
veniently carried, along with a thermos bottle of boiled water 
cooled to about blood heat. At feeding lime it is necessary only 
to pour into one of the bottles containing the measured Similac 
powder, tho proscribed amount of water, then shake until the 
Similac is dissolved, place a nipple on the bottle, and feed. 


H t F, 


SIMIUAC 

OlCUTtC UEOFUOFIES. IKCORPORnED, COLUMBUS. OHIO 





— r-.’V (c«t< Ti 

Ut ts-d Ct:d C->d t.-rf r « '*. 



4 


THE JOHKXAL OP PEDIATRICS 



carbohydrate 




IHFAHT 

FEEDING 

PRACTICE 

POINTERS 



Answers to 
Physicians’ Questions 

1. Q. What is the minimal carbo- 
hydrate requirement in infancy? 
A. About 3 ^rams per kilo- 
gram of body weight. 

2. Q. What is the optimal carbo- 
hydrate requirement in infancy? 
A. About 12 grams per kilo- 
gram of body weight. 

3. Q. What amount of carbohy- 
drate does the breast fed infant 
receive? 

A. About 12 grams per kilo- 
gram of body -weight. 

4. Q. What is the weight of 1 oz. 
of Karo by volume? 

A. 40 grams yielding 120 cal- 
ories. 

5. Q. What is the caloric value of 
1 oz. of Karo by weight? 

A. 28 grams yielding 90 cal- 
ories. 



the hifant Formula? 


A„ infant fed an excessive 
amount of whole sweet milk and an inad- 
equate amoimt of carbohydrate will not gain 
in weight. In fact he will actually lose weight 
even if the milk is increased because of his 
failure to gain. 

Some form of carbohydrate must be added 
to milk to furnish the necessary additional 
energy. Carbohydrates aid in the absorption 
of soaps and minerals and help to shift the 
intestinal reaction toward the acid side. 

Clinical experience indicates that a mixed 
sugar such as Karo Syrup is a most suitable 
form of carbohydrate for milk modification. 
Karo Syrup contains a large proportion of 
dextrin with relatively small amounts of 
maltose, dextrose and cane sugar. 

.^n^cLnti 'ThtiiAe. 

ON 

Kfito ^otmulcLi 


Infant feeding practice is primarily the concern of the 
physician; therefore, Karo for infant feeding is adver- 
tised to the Medical Profession exclusively. For further 
information, write Corn Products Sales Company, 
Dept. P-G. 17 Battery Place, New York City, N. Y. 
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Potent but pleasant is White's^Cod Liver Oil 
Conecntratc. providing the vitamins A and D of 
time-proved eod liver oil, in a tablet, a capsidc or 
a drop. Willi all its potency, White’s Cod Liver Oil 
Concentrate i* easy and agreeable to take, free from 
eveess heavy oil and repelling odor. 

Here fs a Coiincil-.Acceptcd product irhich meets 
both the doctor’s demands for potency, and the 
patient’s preferences for palatability. convenience 
ami economy. White’s Cod Liver Oil Concentrate 
takes the evigcncies of everyday practice in its stride 
— a jiraclical and jiracticablc agent, 

DOSAGE FORMS 

LIQUID . 

t or tlrop to infanU. 'I\»o ilrops pro%ii]e llie \it.it)i!(i 

A .Ttiil It all’ll! of not Irt, ilini) one leaupofinfiil of coil 

IImt oil.* 

TABLETS . . . 

IVir jimnp'lrr, aiul ailult*.. IC.nrli |>lra‘.iiil-laiiliii" l.alilet pro- 
liili-- llio A ami O njniialenl of not )e-s lliati orir 

li’.ii'lMiiinfiil of i’imI Vnrr oil.* 

CAPSULES . . . 

I'or I.irpiT ilo-.ige. F-irti rap-oli’ proi iilrt |Iir >ilamiri \ ami 
I) ri]iii» alnil of not Ir,- tli.m 1 1 tra-iKionfiiK of rod )l\ rr oil.* 

I.dtir.tlK |irotiiotrd. \\ Iiilr I.alior.Tlorif'., Im*., \ri,ark, N. J 

•! . s, t’. tflrilmiini Sfnmian!,. 



COD 


LIVER OIL CONCENTRATE 

“CIQUIO 


ABUTS CAPSULES 
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Why is 

carbohydrate 



in 


INFANT 

FEEDING 

PRACTICE 

POINTERS 



Answers to 
Physicians’ Questions 

1. Q. What is the minimal carbo- 
hydrate requirement in infancy? 
A. About 3 grams per kilo- 
gram of body weight, 

2. Q. What is the optimal carbo- 
hydrate requirement in infancy? 
A. About 12 grams per kilo- 
gram of body weight. 

3. Q. What amount of carbohy- 
drate does the breast fed infant 
receive? 

A. About 12 grams per kilo- 
gram of body weight. 

4. Q. What is the weight of 1 oz. 
of Karo by volume? 

A. 40 grams yielding 120 cal- 
ories. 

5. Q. What is the caloric value of 
1 oz. of Karo by weight? 

A. 28 grams yielding 90 cal- 


the jiifant Formula? 


A„ infant fed an excessive 
amount of whole sweet milk and an inad- 
equate amount of carbohydrate will not gain 
in weight. In fact he will actually lose weight 
even if the milk is increased because of his 
failure to gain. 

Some form of carbohydrate must be added 
to milk to furnish the necessary additional 
energy. Carbohydrates aid in the absorption 
of soaps and minerals and help to shift the 
intestinal reaction toward the acid side. 

Clinical experience indicates that a mixed 
sugar such as Karo Syrup is a most suitable 
form of carbohydrate for milk modification. 
Karo Syrup contains a large proportion of 
dextrin with relatively small amounts of 
maltose, dextrose and cane sugar. 



.^n^<znt6 'tkiiiAe 

ON 

Kczto ^&tmu[a.6 


Infant feeding practice is primarily the concern of the 
physician; therefore, Karo for infant feeding is adver- 
tised to the Medical Profession exclusively. For further 
inforrnation, write Corn Products Sales Company, 
Dept. P-6, 17 Battery Place, New York City, N. Y. 
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Potent hut pleasant is "White" s'^Cod Liver Oil 
Concentrate, providing the vitamins A and D of 
time-proved eod liver oil. in a tablet, a capsule or 
a drop, Witii all its potency. "White’s Cod Liver Oil 
Coneentrate i« easy and agreeable to take, free from 
e\ee=s heavy oil and repelling odor. 

Here is a Council-Accepted product uhich meets 
both the doctor's demands for potency, and the 
patient's preferences for palatahilily. eonvenienre 
and economy. White’s Cod Liver Oil Concentrate 
takes the exigencies of evert day practice in its stride 
— a practical and practicable agent. 

DOSAGE FORMS 

LIQUID . .'. 

I'(ir ilrop (lo-.iKc to infants. T«o clroj>s proxiile ilic \ii.nniti 
\ an<l 1) rtniit.ilrnt <»f not lo-s than one tea-[)fK,nfuI of rod 
Ii\iT oil.* 

TABLETS . . . 

I'or Joona-lrri- .and .adults. r..nrli jilr.itant-l.lstinR l.il)lrl pro- 
tidrs tlir \il.nmin .\ nnd 1) r(jiii\.i)r/>l of not Ir-s than onr 
ti'.Tspoonftd €»f cmI |j\,r oil.* 

CAPSULES . . . 

Tor l.irprr do- inr. I'-nili r.ip-idr prn\idrc |hr til.-itnin \ .nnil 
I) <<pii%atrnt €,f nut Ir— lli.ni I' Ir.i.fHxtnfnk of nxl lixrr oil.* 

I'lliii.illj prfiiiiotrd. ^Mlltr ! jlxir.itorif -. Inr., r^rMark. .\. J 



COD LIVER OIL CONCENTRATE 

CAPSULES 


LI 
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PROPADR1WE HyDSOCHLOR©! 

in the sympfomcsfic t’olief ©f hay fevet patients 

0t«iMQ?^SDia3K;M lao® 'D iMlMiiB 
jsib'jKM'y M^jaiga >m iipiumb 


oooy 


P ROPADRINE HYDROCHLORIDE IS 
a bronchodilator and local vaso- 
constrictor, with pharmacological 
properties similar to ephedrine. Its 
clinical superiority has been 'empha- 
sized by independent investigators 
in these statements; 



1. Propadrine Hydrochloride may be 
administered in therapeutic doses with 
relative freedom from nervousness or 
insomnia. 

2. Tachycardia and palpitation, which 
have been fairly common symptoms 
associated with the administration of 
ephedrine, were rarely observed in this 
group of patients. 

3. Propadrine Hydrochloride has 
proved a very satisfactory and valu- 
able therapeutic agent in the treatment 
of allergic manifestations. 

4. While the relief obtained from a 
single dose is equal to that produced by 
ephedrine, the absence of nervousness 
and insomnia makes it possible to use 
propadrine at frequent regular inter- 
vals and obviates the necessity of com- 
bining with it a sedative. Used in this 
manner, the results are definitely better 
than can be obtained by the usual ir- 
regular use of ephedrine. 

5. The use of propadrine every three 
or four hours gave more relief to the 
patients suffering with urticaria and 
angio-neurotic edema than anv other 
medication these investigators found. 

6 . In children, Propadrine Htdro- 
chloride is not likely to produce restless- 
ness or walking or talking in their sleep. 

Propadrine Hvdrochloride (phenyl- 
propanol-amine h\ drochloride) is sup- 
plied .as indicated under the illustration. 


CAPSULES: 0 grain — bottles of 25, ic» 
and 500; 34^ grain — bottles of 25 and 100. 
SOLUTION: 1% (isotonic)— i-ounce and 
pint bottles; 3% — i-ounce and pint bottles. 
(For topical application as a vasoconstrictor 
in reducing congestion of nasal mucous 
membranes.) 

NAS.AL JELLY: in } 4 -ounce tubes con- 
taining 0.66% Propadrine H> drochloride. 



"For the Conserration of Life" 

SHARPS DOHME 

Pharmaceuticals Mulford JUologicals 
PHILADELPHIA 
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An A-B-C of Alpha and Beta Lactose 


Five Times More Soluble — 
that's one advantage of Beta 
Lactose, Borden, over ordi- 
nary milk supar (alpha lac- 
tose). That's why patients 
find it casirr to use. 




B. More Polotoblo, »oo-that’v what 
>onr p.ttients’ \erdict is when 
switched to Hua Lactose, Boiden. 
( lu \ re ph .iM i| ji, i, 

(■'■''.rt 1 , ; 



C. Particularly Helpful — that's 
what you'll find Beta Lac- 
tose, Borden, in adtilt intes- 
tinal ther.npy,or in the prep- 
aration of infant-feediiiK 

formnlas. h is a milk supar 
o( choice. 


^o?dcitki 

beta lactose 




Ifn n« 

•• 't , ^ 

I 

I’ T ' *. 


•s.-. It,,'-,.,, 

••’T .\<r- v,.„ ] 

! - l! f..-r ,! , 

t'. *. I.,,,,.. 
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s t . 

■! til ,1 
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Diarrhea 

in 

Infancy 


Take It In Time 

Just a day or two of light nourishment pre- 
pared from Mellin’s Food as suggested below 
will usually avert an intestinal disturbance 
that might develop into a serious diarrhea 
if not taken in hand at the first appearance 
of loose stools. 


Mellin’s Food . . 4 level tablespoonfuls 

Water (boiled, then cooled) ■ ■ . 16 ounces 


Give one to three ounces every hour or two 
until the stools lessen in number and improve 
in character. 


The mixture may then be strengthened by 
the gradual substitution of boiled skimmed 
milk for water until the quantity of 
skimmed milk is equal to the normal quan- 
tity of milk used in the baby’s formula. 
Finally the fat of the milk may be gradually 
replaced by skimming less and less cream 
from the milk. 


Samples sent 
to physicians 
upon request. 


Directions for usins Mellin’s Food 
are left entirely to the physician. 


Meil in’s Food Company, Boston, Mass. 


VrlRL/fTS FOOD: Produced by an infusion of Wheat Flour, Wheat Bran and Malted Barley admixed 
wtth PctsJJtun Bjcarbonele — conifitmg enentiaffy of /flaliose, Dexirmi, Proteins and Almera/ Salts. 
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SULFANILAMIDE 


is easier 
to administer 
to infants and 
children in this 
safe and effective 

ORAL SOLUTION 





\' 

i / ' 


1 - 


tr-dOa-KM 

«/ 

SULFANILAMIDE 

irft^ 

CITRA-LACTATE 

( r« a«/ X/; £1/ f f> ) 

Intended (of Ae on! tmi* 
cieri of heM'hefSolffiC 
itreptococol »ad ^oMctX' 
ol tftfecisocs. 

EmS f<>4 AT* 

>v irtj&i r^ 
lU'ikAc (mm *--«no 
n 4 f jtJ 6. mi 

p'irt 

€0*11* Mf* 6# II , S«5- 

l«cii'r And X *•*»«» Cf 
FouurbA C'tnul.i'v! O'^^cow 

oAtmsc \ 


co*iin*mimcDmifT 

St. IbbIu, 




t>oni.i:v.j:vans compasy 


ST. LOUIS, MISSOURI 
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Each ounce o{ 5 Minute 
Cream of Wheal provides 
12 mg. iron which, as 
shown hy extensive clini* 
cal studies, prevents 
Dulritional anemia of the 
infont if an overage 
omount of the cereal is 
fed daily. 


CALCIUM 

Now 5 Minute Creom of 
Wheot contains 143 mg. 
calcium and 168 mg. 
phosphorus per ounce, 
thus contributes measur- 
ably toward satisfying 
the doily requirements of 
those essential minerols. 


VITAMIN Bi 


EICH IN AVAILABLE PHOSPHORUS, 
CALCIUM, IRON, VITAMIN Bi 

Through the addition of stabilized wheat germ, tricalcium 
phosphate, disodium phosphate, and ferric orthophosphate. 
Cream of Wheat now provides, in readily assimilable form, 
minerals essential for proper growth and development. The 
former desirable qualities of Cream of Wheat remain un- 
changed: the new preparation has a richer, wheatier flavor, 
cooks to a deeper, creamier color. 

AN IDEAL FIRST SOLID FOOD 

New 5 Minute Cream of Wheat is now more than ever 
advantageously employed as a first solid food for infants. 
In addition to its rich store of nutritive elements, it sup- 
plies iron which is usually deficient in the infant’s dietary, 
and complements the calcium and phosphorus contained in 
milk, thus adequately satisfying the daily requirements of 
these minerals. 


Through the addition of ' 
wheot germ (stobilized | 
' to prevent rancidity). ‘ 
each ounce of the Now 
5 Minute Cream of 
' Wheot is enriched with 
1S.5 international units 
of vitomin Bi. It is thus 
on excellent sotuce of 
this vitamin lor infants. 


AN EXCELLENT CEREAL FOR EVERY AGE 

Because of its appealing taste and many nutritional advan- 
tages, New 5 Minute Cream of Wheat finds an important 
place in the dietaries of young and old alike. It cooks to 
thorough digestibility in 5 minutes of boiling, thus is easily 
prepared and economical to use, especially since its price is 
the same reasonable figure at which Cream of Wheat has 
always been offered. 


THE CREAM OF WHEAT CORPORATI 

MINNEAPOLIS, MINN.. U. S. A. 

The Cream of Wheat Corporation, 

Minneapolis, Mmn. 

Gentlemen: 

You may send me a 14 or. trade package of Cream of Wheat, 
together with literature. 

Dr ^ 

Address — - - 

City nnd State -.nrT: 





WEIGHT EOSS (ollowing 

XOiVSIEEECTOM Y ? 


\{lcr tonpnicciomics llicrc is gen* 
orally a vciglil loss. Somclinies lliis 
loEs’inay be cxlrcinc cnougli lo 
cause complications. The plipi* 
clan, anxious to prevent ucigbt 
tlcerease, now bas an excellent 


feeding regime at bis command. 

Stovin* reports excellent results 
with a group of tonsillectomy pa- 
tients. cocoMALT was given in cold 
milk four hours after the operation 
;md continued regularly ihercafler. 


• "?»olntion 
Stovin, J. 


Follotvinr Ton^nWtomlra” 

S., Medical Uccur\i— I'JS,*. 


RESLXTS: 3f.7c pained weight, while 22 /o retained their 
„ri"inal weight. cocoMAi-T was gentle to the reccntlj 
ir.anin.itired ti“ncs and niinimir.ed iiost-operativc irrita- 
hility. Derrease in poft-operativc coiiiphaints at the end ot 
the we<-k 'vas marked. 


COCO:tI.VT.T make*, a deliciou-. 
reonomical malted food drink, 
rich in raleiiim, phosiihoni., 
iron, and Vitamin« \ and D. lt« 

deli. -hi fill pnlatihility cnconr.ige. 
rhildreii to drink indk readiU. 

l\. U. 11 AY IS 
i;n Ml’ANY 

Nmt .Irivcy 


COCOMAIT 

THE MALTED FOOD DIETONtC 

11 . T1 . DAVIS CO M P A N Y 

Dept. ll-<> • Hohoken, New Jersey 

I'irj.r lilcralurr alioul COCOM.H-T. 

Snmr. 

.Vrrt'rf, 

Ctly_ 


Ih'hot.i-n 


Statn. 
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• Milk and solutions of Milk Sugar c 

tain an equilibrium mixture of apprc 
mately two parts of i^^tose a 

three pjirts of hetd lactose, 

•In solution, both alpha lactose a 
beta lactose are converted to an eou 
bnum mixture similar to that found 
milk. This conversion is virtually 
stantaneous at TO^C. ^ 

• Irrespectiv eofwhether<v/p//^ lactose 

beta lactose is used for the modificati. 
of cow s milk in infant feeding, themo< 
fied preparation will contain the sar 
equilibrium mixture of tw'o parts o(alb 
lactose and three parts of beta lactos 

LITERATURE ON REQUEST 


MERCK 

miik sugar 

I Lactose U S P I 


, An Eminently Safe 
and Satisfactory 
Carbohydrate 
for Infant Feedino. 

Accepted 



MERCK & CO. Inc. • OP/ ^ 

-yt i atin.^actraun^ ^/icmrAtS RAHWAY, N. J. 
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Aiding the Come-back from Diarrhea . . . 

T o INFANTS whose digestive capac- 
ity and strength have been sapped 
by diarrhea, DRYCO can bring help of 
vital value. 

To rebuild depleted tissues, 
DRYCO modifications provide ample 
protein. 

To sajeitiard against recurrent 
digestive upsets, they provide a mod- 
cr.Tte fat level. 

To assure tolerance, particularly 
by verj’ young or markedlj' asthenic 
Infants, DRYCO is more readily diges- 
tible. 

Dryco’s readier digestibility per- 
mits a return to the full maintenance 
ration more rapidly than is usually pos- 
sible with commonly used fluid milk 
formulas. 

DRYCO 







LIFE AND LETTERS OE 
DR. WILLIAM BEAUMONT 

By JESSE S. MYER, A.B., M.D. 

Introduction hy SIR WIEUAM OSERR, Bt.. M.D., F.R.S. 


rial! Is is ii iviiniit <if (ho original hook ptihlished in IHTI, with cor- 
i ri'i-timis and snuiv new text atul ilhistrations addpd. During recent 
tears mote and moje intert'st is being Jiiaiiifested by jdiysieians and 
others in the life of Dr. AYin. F.eanmont tind bis reni.'irkable evjierinients 
oil the jihtsiofogy of digestion, and aKo the .snbjf'ct of his exjierinients. 
.\ie\is St Mat tin. Tlw boot; is beautifully printed, hniidsomely bound 
with :i sp.vial j:,.!.. t in colors, and u two-jiage color insert of an original 
p. outing b\ t'etnv.ill. It is reallj a Deku\e Kdition that yon want to 
base in j our lihi.iT,' . 

.'’•a jerr-, w-.lh rrar.y Ul".e*.ratlcs'. CIcth, 


rttr. c V v.osr.Y compant 


ral’iticrs _ St. jjq 
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^ "Vitamin B <an be stored in the body to only a slight 

\ extent. It must be replenished by doily ingestion."* 

*Toub, Vlfaniin Manuoi 


How daily servings of RALSTON WHEAT 
CEREAL protect against Vitamin Bi deficiency 



DOCTORS AGREE that infant diets must be strictly 
rcpulatcd. UnrcKulatcd diets often rcsultin Vitamin Bi 
dcficicnoN since each infant requires 50 International 
Units dally.* The diet prescribed must replenish this, 
day by day, to protect apainst delicieno’. 

®L/. 5. Depf. of AfiriettUure, Mh’ 
eellatttotts Pub. Ko. S 7 $, page 23 . 



ADULTS AND ADOLESCENTS normally require 200 
International UnitsofVitamin Bid 3 ny.*Howcver,since 
most children, and many adults, inpest an abnormal 
amount of carbohydrates, their daily requirement is 
much higher. This is not available in American diets, 
T\'hich may contain little more than the minimum re- 
quired to protect against actual efficiency. 



RALSTON PURINA COMPANY' 

Dept. JP, 3616 Checkerboard Square. St. Louis, Mo. 
Please send me a copy of > our Research Laboratory 
Report, and samples of Ralston, the nheac ccrcal 
s\hicb is ’’double nch” in %itamin Bi 


Sjr. e. 


M. D. 


AAdrtii 

\,Thii oSer liru'eJ to tes.Jcr.:s c/ Lnsird 


RALSTON, THE HOT WHEAT CEREAL . . . 
added to most diets, protects against Vitamin 
Bi defjcicDC>% Made from whole wheat, with 
only the coarsest bran rcmo\ cd, it is enriched 
with wbcar germ, which contains 7 times as 
much Vitamin Bi as whole ccrcal or eggs... 
16 limes as much as spinach ... ^0 times as 
much as milk. Itsupplics, /n onesertins, about 
of the infant, and of the adult and ado- 
lescent daily requirement. Ralston also con- 
tains abundant energy producing elements, 
^\hcar proteins, minerals and carboliydratcs. 

Ralston cooks in 5 minutes — costs less 
than If* a ser\‘ing. Delicious in flavor, it is 
THE hot wheat cereal 
children rcall> likctocac. 


h _ 
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SAFETY WHEN THE MERCURY CLIMBS 


Clapp's StrainEil Foods... 

—finely strained, but not too 
liquid, offer correct texture for 
the tiny baby In hot weather. 



Priscilla Skewis at 3 months Priscilla Skewis at 6 months 


Clapp’s Chopped Foods... 

—avert second-summer up- 
sets by wide variety of coarser 
foods, uniformly chopped. 



Priscilla Skewis at 9H months Priscilla Skewis at 20 months 


T in: .Tttractivc Clapp diet, planned 
for babies and young cliildrcn, re- 
duces the temptation on mother’s part 
to give lialry tastes of adult food. 

This large, carefully graded baby- 
food menu is the result of 18 years of 
study and development of baby foods 
by tbe Clapp Company, in close co- 
operation with pediatricians and gen- 
iral practitioners. 

• llic Clapp C<imp.ina, fir't to mahe noth 
Str.iitipJ and Chopped I'r)od% commer- 

eiall\, ha* ne%cr made an^thini' ct»c; it is the 
onh hiric orjlanieation that (.pcciali/cs c\- 
clii»i\cl\ in lhl« norU. 


Clapp's Program of 
Graded Infant Feeding 

CLAPP’S STRAINED FOODS 
FOR yOUHG BABIES 
n Vatlellts 

Soup* — Vepctalile Soup • Beef Broth • Ltvrr .Soup • L’n- 
jtrainrd Bab) Soup • Stratned Beef with Vccetables 
Vegctoblei — Tomatoei • Asparapuj • Spinach • Peai 
Beet** Carrots • Green Beans* NTixed Greenj. 
fruiti— Apricots • Pnines • Apple Sauce 
Cereal— Bab> Cereal 

CLAPP’S CHOPPED FOODS 
FOR OLDER BABIES AND YOUHD CHILDREN 
It Varieties 

Soups— Vrcrrari’c Sojp 

Junior Oinnett- Ikcf . ,i!, Vect,.!.!,, . [ jmi, » 
fat it. . I i.rr niih Vepttaiir, 

VogetahUt-Citio-r . Srmach • ttccii . Grcra IVan, 

MitfO <»rrrM 

FrulU—Apitc Sauce • Prunes 


^ CLAPP’S BABY FOODS 

— babies. ... CHOPPED FOR YOUNG CHILDREN 
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Up belimes and io ihe office, there io find before 
me Ihe Banker Casilemaine who, at the instant of 
my entrance, declareth himself distressed. 

A pompous genlleman,muchgiven to puhlick dining. 

He hath for three nights sat late at banqueting, which 
he will iieuer forego, 

I did prescribe Cal-Bis-Ma for him for the quick 
relief he finds in this fine powder. 

.... Dr. Pepys is righl. IVhen hyperaciclily gives 
rise lo gaslric distress, Cal-Bis-Ma will give prompt 
and prolonged relief. Sodium bicarbonate and 
magnesium carbonate for quick action; calcium 
carbonate and bismuth for prolonged effect, and 
colloidal kaolin lo adsorb the gas formed in the 
neutralization process. These ingredients, care- 
fully matched for density, are held together in 
a colloid base that assures uniform distribution 
and dosage. Trial supply gladly sent to physicians. 

CAL-BIS-MA 

A WILLIAM R. WARNER PRODUCT 
for gaslric neutralization and sedation 

Pou clcrinUn**ofl*i,4 anil IBnunccK: IoIjIcIh in bo\c*i of 3C. IjoUIch of 110 

\VILLIAM R. WARNER <S CO.. INC.. 113 IVesI ISIh Street, New York City 
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T he numerous indications for vitamin Bj are readily met with Betaxin which 
is now available in a distinctively palatable form, the Elixir, and in tablets 
and ampules of various dosages as well as in vials. Treatment, prophylactic or 
therapeutic, can be conveniently carried out in patients of all ages for the 
various conditions in which the lack of vitamin B^ is the evident or very likely 
cause for the symptoms. 

Betaxin is an active physiologic principle of definite chemical composition and 
specific effect. It differs from the vitamin B preparations so widely exploited to 
the public, most of which contain only a minute amount of vitamin Bi. 

HOW SUPPLIED: Tablets of 0.1 mg.. 0.5 mg., and 1 mg., bottles of 50: tablets of 5 mg., bottles of 25, 
100 and 500. Hypodermic tablets of 6 mg., tubes of 20. 

Elixir of palatable yrlne base, containing 5 mg. in each tluidounce (0.625 mg. per teaspoonful), 
alcohol 9%, benzoic acid 0.1%, bottles of 8 fluidounces and 1 gallon. 

Ampules of 1 mg. (1 cc.), boxes of 10 and 100; ampules of 10 mg. (1 cc.), boxes of 5 and 25: vials of 
100 mg. (10 cc.) and 250 mg. (10 cc.). 

Each 1 mg. of Betaxin is equivalent to 333 international units of vitamin Bi. As Betaxin is crystalline 
vitamin Bi hydrochloride in pure form, it is not and can not be excelled in potency by any vitamin Bj. 
preparation of synthetic or natural origin. 



ELIXIR 

TABLETS 

AMPULES 


Brand of THIAMIN CHLORIDE VIALS 

First Synthetic Crystcdline Vitamin 
Hydrochloride 


WlniUnxiyp, GUe^fUcjol Qompxi 

Pharmaceuticals of menl lor the physician 


NEW YORK. N. Y. 


Factories: Rensselaer. N. Y.- Windsor, Ont. 


WINDSOR, ONT. 
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Consider The Extra Q ualit y Of 
HEINZ STRAINED FOODS! 




Y our confidence in the outstand- 
ing superiority of Heinz 
Strained Foods is supported by re- 
liable assurances of their extra qual- 
ity’. When you recommend Heinz, 
you know that the infants and soft- 
diet cases in your care are getting 
plus vahte — for these reasons: 

First— Heinz conscientiously selects 
only the choicest fruits, vegetables, 
meats and cereals available— cooks 
and packs them scientifically to in- 
sure the maximum retention of vital 
nutrient factors. 

Seconrf — Every tin is enamel-lined 
to protect savory flavors and appetiz- 
ing colors — and every tin is stamped 
with the date of manufacture. 

T/iirrf— All Heinz Strained Foods 
on dealers’ shelves after a limited 
period are replaced by fresh prod- 
ucts. Furthermore, you’ll find that 
even your very youngest patients en- 
joy the delicious taste of all 12 kinds! 


Heinz Strained Foods bear the Seal 
of Acceptance of the American Med- 
ical Association’s Council on Foods 
and the Heinz 57 Seal, a symbol of 
purit)’ and flavor for 70 years! 



I^oolw For Tlic*e 

Two Seal*. TTicr ) rCSS^i 

Mron Protre 


HEINZ 


STRAINED FOODS 


12 KIMi" — 1 . Vegetable Soup. 2. Peas 3. Prunes. •f.Tomatoes. 5 - Green Beans. 6 . Spinach- 7* Apricots 
and Apple Sauce 8 . Mixed Greens 9 Beets. 10. Beef and U^ef Soup. 11. Carrots. 12. Cereal. 
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A VISITING physician, observing D potency. It guarantees complete 

, the elaborate system of scicn- sterilization — for ready digestibility 
tifie tests employed in a Carnation and perfect safety. . . . All Irradiated 
Milk evaporating plant, remarked: Carnation Milk, regardless of tvhen 
"You seem to have everything but or where it may be purchased, carries 
the sphygmometer!’’ . . . This appre- tvilh it this same trustworthy assur- 
ciativc jest emphasizes the extreme ance of uniform, dependable quality. 

A BOOKLET FOR PHYSICIANS— FVBc for 
'^Simplified Infant Feeding^' an authoritatitv pub- 
licalian treating of the use of Irradiated Carnation 
Milk in normal and difficult feeding cases . . . Car~ 
nation Company, Miliixiuhee, TTis.; Seattle, IFash. 
Carnation Company, Ltd., Toronto, Ontario, 


FROM CONTENTED COWS' 



care practised in all Carna- 
tion plants. An exacting 
routine rejects milk for ex- 
cess acidity, sediment, or 
"off’ odor. It insures 
uniformity in com- 
position and vitamin 
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Cook', in a report cottnnp 600 patients, 
sliow’cd that, in 90 per cent of casts u ith 
uncompIicatcJ bacillary infection of the 
unnarv tr,tct, the urine was rendered 
sterile hy mandelic acid therapy. New ns 
and W ilson- reported that in 36 cases of 
pyelitis 111 children under 12 years of age, 
24 of which were acute, the urine was 
rendered sterile m all but three instances, 
generally within a week of the com- 
mencement of treatment. Numerous’ 
other clinical reports arc confirmatory. 

Mandelic acid therapy is preferable to 
the kctogcnic diet in many ways. It is 
more consistently ciTectivc and simple to 
use, docs not require hospitalization or 
dietary restrictions, and seldom produces 
nausea. It may be used in conditions 
w here the diet is contraindicated, such as 
in gastric or duodenal ulcer, diabetes, 
arteriosclerosis, and biliary tract dis- 
turbances. 

Tablets Readily Taken 

Squibb Mandelic .Acid preparations 
offer a particular adiantagc in that they 
arc supplied m tjblet fonn exclusively 
and are therefore more agreeable and 
pleasant to take than liquid preparations. 

Both the ealeium and animoniiim salts 
of mandelic acid are available under the 
Squibb kibel. 


Squibb Offers Three Dosage Forms; 

Tablets Ammonium Mandelate- 
uncoated 

7 >/4 grains, in bottles of 200 and 
1000 

bVi grains, in bottles of 100 and 
500 

Tablets Ammonium Mandelate — 
enteric-coated 

5 grains, in bottles of 200 and 
1000 

Tablets Calcium Mandelate — 
uncoated 

7 grains, in bottles of 200 and 
1000 

To facilitate the control of urinary 
acidir>% Nitrazinc Test Paper and color 
chart arc supplied with all bottles. With 
Nitrazme*— a sensitive indicator — one 
may quickly and accurately determine 
the acidity or alkalinity of the urine. 


* \ Squibb trade-mark. 

'Cook, E X , and Buclitel. H. A.* Proc. Stag', 
Meet,, Ma^o Clintc 11:538, Aus. 19. I93G, 
sXcwns. G H , and Wilson, Resinald- Lancet 
2 10S7. N’ov. 7. 1936 

'Rosenheim, Helmholz and O-terberu: Carroll. 
Lewis and Kappcl; Budge: and others. 


For literature address the Professional Service 
Department, 745 Fifth Ave., New York, N. Y. 


E RiSqxjibb &Sons.New1?<3RK 

MANUfACTURIMG CHEMISTSTO THE MEDICAL PROFESSION SINCE I85S 


THE JOURNAE OP PEDIATRICS 


21 



as disposable diapers 
or hedpads. 

on tveighing scales 
and dressing tables. 

jfl tvherever protective 
mdding is needed 


o You’ll find lots of uses for Chux 
Diapers. They save new mothers time 
and trouble— save you extra work, too. 
Used once, then discarded, Chux elimi- 
nate diaper washing. And baby gets a 
soft, absorbent new diaper at every 
change. Each Chux is a complete dia- 
per, not an insert. Water-retardent back 
affords extra protection for clothing 
and crib linen. Pin in usual way. Used 
in many leading hospitals. Two sizes: 
Small, for babies under 12 pounds; 
Large, for babies over 12 pounds. 




CRITERIA- — SiandcirJs of Judging 

Criteria for jiijging medicinal products 
should include the idctitljiflng marh of the ynaiiii^ 
facttircr. Pharmaceuticals and hiologicals hearing 
the Red Lilly invite confidence when judged hy 
criteria of potency, uniformity, stability, a nd purity. 


' y' 

V. ' 1 \nr ^ 




NIPECTIN 

(NICIcei. PECTIN COMPOUND, tUlV) 


‘Nipeciin’ has special advantages in the treatment of 
dysentery. This product is a compound of pure pectin 
Avith 0.15 percent of nickel. It is readily soluble, 
rclati\'c[y nontoxic, and may be administered in 
foods ^vithout affecting their palatability. 

‘Nipcctin’ (Nickel-Pectin Compound, Lilly) is 
supplied in four-ounce packages for oral adminis- 
tration. 


Ell Lilly AND Company 

lyoi.i.sAi'oi.is. t'. s.a. 
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light cuea represents a day's energy output by a 
test subject during the training period before 
gelatine feedings were started. Dark area rep- 
resents a dory's energy output by the same sub- 
ject after gelatine feedings. In both cases the 
subject v/orked to the point of exhaustion. 


Muscular Energy Doubled 

By PLAIN KNOX GELATINE (U.S.P.) 

Recent physiological research has confirmed the importance of the 
phosphocreatirve phase in muscle contraction in a group of male sub- 
jects, and has shown that energy output can be increased by more 
than 100% through "concentrated" feedings of plain Knox Gelatine 
(U.S.P.) . 

“Proceedings of the Society for Experimental Biology and Medicine*', 40:157, 1939. 

Knox Gelatine is high in certain amino acids, which are precursors 
of muscular creatine. Thus, by increasing the phosphocreatine con- 
tent of the muscle, Knox Gelatine increases its chemical store of po- 
tential energy. 


The gelatine used in this study was plain Knox Gelatine (U.S.P.) 
which assays 85% protein and which should not be confused either 
with inferior grades of gelatine or with sugar-laden dessert powders, 
for these latter products will not achieve the desired effects. When 
you desire pure U.S.P. Gelatine, be sure to specify KNOX. Your hos- 
pital can get it on order. 


EXTRA ENERGY FORMULA 

Empty one envelope of Knox Gelatine in a glass Ihiee-quarterB iilled with 
cold wafer or fruit juice (or half 'water and half fruit juice). Let the liquid 
absorb the gelatine. Then Btir briskly and drink immediately before it 
thickens. Take four limes a day for two weeks, then reduce to two envel- 
opes a day. (May be taken before or after meals). 


WrSfe Depf. 459 



imEOR 


B W-YORK 


Please send hlciotuio on 

Nnmf* 




the use of Knox Gelatine 

SftOrf 


to increase energy. 

Ctiv. 

Stale 
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A successful fresh 
cow’s milk formula 
for Infant feeding 

Milk— IH ounces | PER POUND 

MValcr—1 ounce f OF BODY 

HYLAC — 1 measure ) weight 

—and multiply these amounts ol milk, water 
and HYLAC by the weight of the baby. 


^ Example ^ 


Baby’s Weight 


Baby’s Weight 

10 lbs. 


12 lbs. 

YOUR 


YOUR 

PRESCRIPTION 


PRESCRIPTION 

ISozs. Milk 


18 ozs. Milk 

lOozs. Water 


12 ozs. M'atcr 

10 measures HYLAC 


12 measures HYLAC 

(a 4-gram maamre is contained in 

each can oj HYLAC) 


Result 

'I' 


YOUR 

COMPARED WITH 

PRESCRIPTION 


HUMAN MILK 

Fat . 

. 3.0% 

3.5% 

Carb 

. 6.1% 

6.5% 

Prot 

. 2.0% 

1.5% 

*)cL 

Asb 



. 




Accepted by tbc Council on 
Foods of the American Modi* 
col Association since 1932 


For frre aiul 

literature, aenrl \oiir 


lirofoMional blank to 

MILK PRODUCTS, liM 

155 Eo»« 44th Street . . . New York, N. Y. 


( SEE THAT EVERY 
HYCE/A ADVERTISEMENT 
SAYS. 'SEE YOl/R DOCTOR'. 



Hoiv a Country Doctor saw his 
idea carried to millions 


W HEN Dr. William More Decker drove 
about his practice forty-four years ago, 
he had two worries. “Why can’t some one con- 
vince women of the importance of regular 
medical care both for themselves and their 
babies?” was one of them. 

“Why can't nursing equipment be made easier 
to clean and sterilize so we won’t have so many 
gastro-intestinal disorders?” was the second. 
He invented and patented the wide mouth 
Hygeia Nursing Bottle and natural breast- 
shaped nipple to help make nursing equipment 
clean and sanitary. And today every Hygeia ad- 
vertisement — many millions of them each month 


— tells mothers everywhere to “See your doctor 
regularly” — just as Dr. Decker told them per- 
sonally on his daily rounds so many years ago. 
As more and more doctors recommend Hygeia, 
more Hygeia advertisements in turn preach the 
importance of proper medical care. Hygeia 
Nursing Bottle Co., Inc., 197 Van Rensselaer 
St., Buffalo, N. Y. 
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Articles to appear in early issues of 

me JOURNAL of PEDIATRICS 

CoS'CF.KITAt, SYfllll.lK. 1. RofTlKE TkEATMEXT WTtII AcETAKSOXE OF IXFAXTS 'WHOSE 
Motiiees Weiie Ixadeqi’ateey Ti:eatei> Ui'Rixo Peegxaxfv. 

By R. A. Lyon, M.D,, anil Minor Seymour, M.D., Cincinnati, Ohio. 

CoxoEXiTAi. .SYriiiM.s, 11. CoMi-Ai.Tsox OF Teeatmext AVith Afetarsoxe axi) Other 
AF.SF.XH'AES. 

By R, A. Lyon, M.D.. anil F. C. O'Xoil. M.B.. Cincinnati, Ohio. 

The Roi.e of the PEmATRioiAX ix Mextai. Hyoie.ve. 

By Raul 11. .Ionian, M.I)., Ann Arbor. Mich. 

The (iARTiaiiXTK.sTixAi. Rf-spoxse of Cihi.dre.x to Te.st Meals of BARiU-At axd 
I’ASTF. rr.izEn, Evafouated, .\xii BASK-ExrUAxr.En Mh.ks, 

By Lawrence Revnold,'-, M.I).. Icie G. Maev, Ph.D., and Helen .1. Konder.s Detroit, 
Midi. 

Rexal Dwarfls.m Di'e to TrilfL.tR DvsFfXrTiox. 

By F. Goldnmnn, M.I)., and G. Ekstein, M.I).. Xew A'ork. X. A'. 

The Sn-Fi.EMEXT.MiY A'ai.fe of the Baxaxa ix Ixstitftiox Diet.s. I. Effect ox 
Growth ix Height axh AVeioht, O.ssifhatiox of Carpai.s, axm Cha.vge.s ix 
FRAX/.EX IXDK'E.S. 

By Lvilia .L Robert.--', Ph.D., Ruth Blair. Gertrude An.-itin, and Grace .Steinineer 
Chicatio. HI. ■ " ’ 

The .Si-ffi.e-mextary A’alce of the Baxaxa ix Ix.stitftiox Diets. II. Capillary 
Resihtaxce axi> Reiuteii A.scoruic Acih IX the Blooii Plas.ma. 

By Lydia .1. Roberts. Ph.D., Marjiaret H. Brooke.-i, Ph.D., Ruth Blair. Gertrude 
Austin, and I.sabcl Xoble, Ph.D., Chicago, 111. 

The Tre.it.vext of Goxokrheai. AT'i.vovagi.viti.s lx Childre.v B’ith .Silver Picrate 
Sfppositories. 

By .lohn AV. Holme,-!, M.D.. .1. Albripht .lones. M.I)., and Xathnniel Gitder.-.leeve. 
JI.D., Philaddiihia, Pa. ’ 

Decreaseii .Sfgar Toi.eraxce Di e to Ixeeftio-V. 

By H. Baker. M.I)., .Salmon Arm, B.C. 

The IXTRAPERMAi. Sai.ixe Te.st (Mcru RE-ALURK ii j ix the Xr.UT.iir.x Infant. 

By Lan'rence M. Sha|Mro, M.I).. New A*ork, N. A*. 

Propiiyi.axis Agaix.st AVihkipi.xg Coi'gii i.x E.yposeii Cihliire.x, AVith .Speiial 
Referexce to .serf.m. 

By Philip Cohen, M.I)., and .lo.'-ejih Lapin, M.D.. New A'ork, N. A’. 

CfREIIRAL A’ASI'I LAU LESIOX.S IX NeWIIORX l.XFAXT.S AXn A’ofxg Chiliirex. 

By Cullen Ward Iri.-h, M.D.. D-.^ic., Lo- Angde.-. Calif. 

Comparison of the A'oi.l.mer TriiERm.ix P.ytc ii Test AVith Pi rifieu Protein 
Deriv.ytive. 

Bv Eugene C. Peck. M.I).. M.P.H., and .Alvron K. AA'egman, .AI.D.. C.P.H., Baltimore 
Md. 

Treat.mext of .siFARLin- Fever AVith Specific Axtitoxix.s of Low Pp.oteix I'oxtext. 

Bv .Tolin A. Toorncy. M.D., and K. Robbins Kimball. .Ir.. .M.D., ('h-veland. Oluo. 







Vi-Penta Drops is a unique preparation which solves the problem 
of providing adequate vitamin supplements — all 5 important vita- 
mins — for infants and others who cannot swallow capsules. The 
vitamins in Vi-Penta Drops are in a highly concentrated, clear, 
palatable solution, packages.- 15 cc and 60 cc, with measuring 


dropper, calibrated for 5- and 10-minim doses. One 15-ce vial equals 1 package 


of 25 Vi-Penta Pcrles. One 60-cc vial equals 1 package of 100 Vi-Penta Perles. 


HOFFMANN-LA ROCHE, INC., ROCHE PARK, NUTLEY, NEW JERSEY 


TEN MINIMS OF VI-PENTA DROPS EQUALS ONE VI-PENTA PERLE 
IN VITAMIN POTENCY 

Thus to minims of the new preparation contains: 

vitamin A 9000 U.S.P. UniM 

Vitamin B, ISO Internationol Units (0.45 mg.) Thiomln chloride 

Vitamin Bj 20 Gamma Ribonavin 

Vlfomln C 500 International Units (25 mg.) Ascorbic acid 

“ 900 U,5.P. Units 





2S 


THE JOURXAIi OF PEOrATEICS 



and CONSTIPATION WRE 
GIAT:N CEREVIiVI 


O F THESE, 27 liad poor appetite 
and 40 ^scre taking a dailj laxa- 
tive. CEREVIM containing Vita- 
min Bi was added to the diets and 
tlie laxative discontinued. Joslin and 
Helms* reported in every case im- 
proved appetite and constipation cor- 
rected in the majoritj* of cases. 

CEREVIM, the nutritious infant 
food, is fav ored by leading pediatri- 
cians in malnutrition and constipa- 
tion — by obstetricians during preg- 
nancy and lactation — by surgeons in 
pre- and post-operative cases — by 
gastroenterologists for bland, palat- 
able diets. 


CEREVIM IS: 

. . . Accepted br the Council on Foods of the 
A.M.A. ' 

... A Bhillfully blended mixture of natural 
cereals: uliole wheat, oat meal. ) cllovv corn 
meal and barley with added skim milk 
powder, wheat germ, malt and brew era’ 
veast. 

... -A preKJQokcd cereal food — palatable and 
nutritious. Easy to serve — cither hot or 
cold. 

... A "Natural Food” — contains no added 
sjnthetic chemicals. 

CEREVIM CONTAINS: 

. . . Carbohj drate, fat and protein in preferred 
ratio. 

. . . Mineral® — calcium and pltoaphorus in a 
ratio approximating whole milk; aho iron 
and copper. 

. . Vitamins (parlicularlj viable B complex). 
A generous trial suppU sent upon request 
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Part III covers nursing procedures that are 
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her writing Dr. Zahorskj’ not only brought 
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added a lot of new material on diseases which 
have gamed additional prominence and impoi- 
tance since the publication of the flist edition 

Forty new* illustrations are used to illuminate 
the material in Parts I -and III — these lUus- 
tnitions having been especialh made to demon- 
strate different important points about the 
normal child and nursing procedures. 
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DIAHllEAS 
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QUilclUen 


Pediatric diarrheas respond well to treatment with 
Appella Apple Powder (Stearns). Improvement may 
be c.xpccted within a short time after treatment is 
instituted. 

Appella Apple Powder (Stearns) has been found 
useful in preventing summer diarrheas. It lowers the 
pH, softens the curd and protects against fragmen- 
tation of stools. 

APPELLA 

APPLE POWDER 

(STEARNS) 

is a blend of powder produced from several varieties 
of apples selected for their high content of pectin 
and uronic acids Mixes well with water or milk. 

The organic acids of the apple help the stomach 
to maintain its function as a gastric barrier to 
bacterial invasion. They also aid in producing a 
reaction necessary for peptic digestion. 

Literature •Available on Request 

FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN 

New York . Konsos City . Son Francisto 
Windsor, Ontario • Sydney, Australia 
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hew 5th Edition 


Management of the 

SICK INFANT 

AND CHILD 

By LANGLEY rOUTEB, Dean. University of 
California Medical School and Professor of 
Medicine; and -WILLIAM E. CARTER, Direc- 
tor. University of California Hospital Out Pa- 
tient Department. 


8G2 pages, 97 illustrations. Price, $10.00. 


Five editions since 1022 — combined with numer- 
ous rcprlntlnKS — attest to the popularity of this 
pediatric (tuldc. Its fluent, conversational style 
Is that of a Rifted clinical Instructor, at the 
bedside. ImpresslnR upon his students and his 
assistants all those definite details so essential 
to correct dlasnosls and satisfactorj’ thera- 
peutics. The reader will he Impressed with 
the trraphlc clinical enumerations; the practical 
and assured details of treatment. 

The book Is conveniently divided Into three 
parts — the first section dealing with such pre- 
dominant features as Vomiting, Diarrhea. Con- 
stipation, Nutrition, Hemorrhage. Pain and Ten- 
derness, Convulsions, and Syncope. Fever, 
Cough, and Prematurity. Part H assigns a 
chapter to diseases of each of the special sys- 
tems and tracts of the body, concluding with 
Infectious diseases. An Important addition to 
this section Is the Chapter on "BEHAVIOR." 
Part HI Is devoted to methods. Here the au- 
thors describe In minute detail all such tech- 
nical manipulations, laboratory examinations, 
minor surgical procedures, and therapeutic ap- 
plications as Intravenous, subcutaneous, and 
muscular Injections; determination of bleeding 
and coagulation time; lumbar. Intra-splnal, and 
ventricular punctures; examination of stool for 
fat and starch; eye, ear. throat, nasal, and 
bowel Irrigations; gastric lavage and Ravage; 
packs and baths; treatment of hernias, etc. 
Formulas and recipes enable the physician to 
fluently and conveniently prescribe any and 
every Indicated diet for both the sick and the 
healthy Infant and child. The penultimate 
chapter In tire book constitutes a reliable pedi- 
atric formulary, while the concluding chapter 
on poisons will serve as a handy consultant for 
those emergencies which require Immediate and 
accurate action. 
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has been, adopted for routiuc rmrsery use 
by 3,414 hospitals to date* 


•May 1, 1939 


The Handiest of “Pediatrics” 

"SYNOPSIS OF PEDIATRICS,” by John 
Zahorskj-, ILD., is the perfect reference boob 
because It Is complete in its coverage; it Is 
new ; Its size is small enough to fit the coat 
pocket; ana It Is Inexpensive. Unnecessary 
woras and aisoussions have been omitted to 
keep down the price and make it more ralU' 
able as a good quick-reference book. 359 pages. 
77 illustrations, 6 plates in colors. Price, limp 
leather, $4.00. New second revised edition. 
T/ie C. V. itoahp Co., Publishers, St. Louis, ilo. 


MALT SOUP EXTRACT 


i<on-/l;asfatieaHy active Stall Extract 
witlt ariricH Potassium Carbouate (U%). 
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subject to obstinate constipation. 
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refrigerator and plunged into boil- 
ing water for quick heating willi 
safety. This heat resistance saves 
much lime in the sterilizing proc- 
ess as well as in assuring prompt 
feedings. Each purchase carries a 
two-year replacement offer if 
broken from sudden temperature 
change. Some doctors recommend 
the narrow mouth, while others 
prefer the wide mouth. Both styles 
are available in eight ounce and 
four ounce sizes. 
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Original Communications 

SEPSIS OP THE NEWBORN INFANT 

JIaukice L. Blatt, M.D., and A. Aevin Wolf, M.D. 

Chicago, III, 

T here has been a sharp drop in tlie general morbidity and mortality 
rate in infancy and childhood during the last fifty years. The rate 
during the fir.st month of life, horvever, has remained almost .stationary ; 
the decrease having occurred in the age brackets above the neonatal 
period. According to the U. S. Bureau of the Census for 1935, 32 
deaths per 1,000 live births occurred during the first month, in com- 
parison -svith 23 deaths per 1,000 in the succeeding eleven mouths of 
the first year. Of the 32 deaths during the first month, 25 are at- 
tributed to natal and prenatal causes. Prematurity, congenital mal- 
formations, birth injuries, syphilis, tetanus, and sepsis are among the 
prominent causes of death in this period. The death rate from pre- 
maturity, birth injuries, syphilis, and tetanus has been materially 
reduced by improvements in technique and prenatal care. Deaths due 
to congenital malformations are subject to reduction in rate with im- 
provement in surgical technique. There is a minimum, however, in 
each of these classifications below which reduction is unlikely. The 
incidence of deatlis from sepsis has not been reduced, hut on the con- 
trary epidemics, apparently of .sepsis, have oceui-red with increasing 
frequency in the neonatal group in hospitals previously free from in- 
fectious. Our efforts, therefore, should be directed particularly toward 
the control of sepsis in the newborn infant. In the United States 
nurseiy infections have occurred from coast to coast, and .similar 
epidemics have been reported from several foreign countries. .Some 
institutions have had vecurretrees. 

The disease has been ascribed to different microorganisms, by vari- 
ous observers, and, because of the prominence of diarrhea a.s a symp- 
tom, most author.s have ela.ssificd these epidemics as infectious diar- 
rhea. However, a lack of clinical data preceding the onset of the 
diarrhea in the cases reported makes it difficult for a critical reviewer 
to diff erentiate thc.so from epidemics of “.sepsis in the newbora in- 

Com™roo\'ca\clnl Counlj- Hospital and the Universitj- ot Illinoin, 
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i'aiit.” The fact tliat the iiewboni babies are known to liave low 
resistanee to p.vogenie organisms and tliat sneli iiiA'asion is often ac- 
companied by frequent stools makes an assumption of “sepsis’’ as 
a primary disease seem more logical than a diagnosis of primary 
diarrhea. This differentiation is important since control of such epi- 
demics must be based upon a knowledge of the medium through Avhieli 
the infection enters a nursery or is transmitted from infant to infant. 
Contact, air-borne and food-borne infections are all possible, and each 
may be accompanied by sepsis manifesting itself by diarrhea. 

The atria of infection in the ueAvborn infants are not only the gas- 
ti-ointestinal but also the .skin and respiratory tracts. Diarrhea folloAvs 
jirimary infections of the gastrointestinal and upper respiratory tracts 
with equal frequency. It not infrequently follows sepsis with primary 
infection in the skin, subcutaneous tissue, or umbilical A’eiu. 

ScA-eral epidemics of “sepsis” liaA’c occurred in the neirborn in- 
fants under our observation. Individual infants in each of these 
epidemics have had diarrhea, but bronchopneumonia occuiTed in sca'- 
eral and endocarditis in one, AA-ithout evidence of intestinal irritation. 

The clinical histories and laboratory reports of 27 patients seen in 
an epidemic observed in December, 1937, at Cook County Hospital, 
are presented. The necropsy reports of the 7 Avho died are included. 
The epidemic occurred in the nursery of ^Yard 51 assigned to normal 
obstetrics Avhere there Averc IGS births and in Ward 41 devoted to 
pregnant Avomen Avitli .syphilis, gonorrhea, and acute infectious, in 
AA'hicli there Avere .34 Ha-c and 5 stillbirths. A contiguous Ward 50 
assigned to ojierativc and complicated obstetrics, with 102 Ha’c and 
seven stillbirths, Avas unaffected. 

To recapitulate, tAventy-seA-en infants shoAved septic symptoms Avhen 
277 other neAvborn infants in the .same Avards Avere unaft’ected. 

The clinical picture at the onset of the disease AA-as similar in all 
eases. Loss of appetite and failure to gain Aveight Avere the prominent 
.symptoms. The.v preceded any change in the number, consistenej', 
and color of the stools by several days. The early loss of Aveight AA-as 
not explainable as a result of A-omiting or diarrhea. About the third 
day after onset the stools of some became softer and in some instances, 
liquid. The color changed to greeni.sh yelloAV Avith the occasional 
presence of mucus. The average number of stools per day Avas Ga-c 
AA- ith the minimum of tln-ee and the maximum of eight. Ko rise of 
temperature occurred during the first three days, after Avhieh a rise 
to 100° F. occurred in most instance.s. Several. dcA-cloping broncho- 
pneumonia. had a higher temperature during this second phase of the 
disease. 

Listlessne.ss was present during the first jihase of the disease and 
continued throughout its entire course. The children seemed to be in 
no discomfort but had to bo urged to take food. Their general ap- 
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pearauce seemed to be that of an intoxication rather than of a localized 

infection. . . , . 

From the fourth day on the children could he divided into nve 

groups symptomatically : 

A. A group, which following the period of lethargy and weight loss, 
went on to uneventful recovery ivithout developing respiratory or 
intestinal S 3 "mptoms. 

B. A group in wliicli diarrhea was the prominent sjnnptom. All 
recovered. 

C. A group with stationary or slight increase in weight, mild gas- 
trointestinal disturbance (frequent and soft stools), and gradually 
disappearing lethargy. These were improved at the end of a week 
and completely recovered at the end of the second week. 

D. A group with mild bronchopneumonia, temperature rising to 
102°-104° F., with recovery at the eud of ten to fourteen days. 

E. A group with severe intoxication with or without symptoms of 
bronchopneumonia or gastrointestinal disturbance. All died. 

As the patient improved, lethargy became less, food was taken more 
readil}’’, stools became less frequent and more normal, temperature 
approached normal, and a slow steady gain in weight began. 


CASE HISTORIES 


Ward 41 (Venereal Disease and Other Infections) 


Case 1. — Baby of L. Se., born Pec. 10, 1937; ■\\eigbt, 2,520 gm.; normal Oe- 
lirery, eight months' gestation; initial feeding, evaporated milk mixture; mother 
had a doubtful Kahn tost Considerable mucus ivas present in the infant’s pharynx 
at birth and after its aspiration, an ampoule of alpha loheline was administered. 

Symptoms . — On Dec. 13, 1937, a diffuse erytliema with brawny induration and 
siiarpiy demarcated and clciated borders appeared, involving the left side of the 
head, face, chin, and shoulder. It was diagnosed erjsipclas, and baby was trans 
ferred to the Contagious Division. Prontylm tlicrapy was instituted, and the lesion 
cleared in three days, leaving a iocaUring abscess of tiie upper outer third of the 
left arm. 


Course.— Infant transferred to Children’s Division, Dec. IG, 1937. On Dee. 17, 
1937, liquid stools were first noted, after which there were four to six soft or 
liquid stools daily. 


Lahoratory Findniqs . — Stool cultures jielded S. pyocyanens. 
Dtapnosis. — Sepsis. 

Vcsidt . — Patient expired Dec. 27, 1937. 


Autopsy Findiiips.— Multiple abscesses of the scalp and left shoulder region- 
focal bronchopneumonia; cloudy swelling and fatty changes of the liver and kid- 
np\ s ; infectious In pcrphisui of tlic spleen. 

Poit Mortem Ilacti rwloyv.— Aerobic and anaeiohic cultures reiealed S coh in 
Uie lioart blood; ]l. coh and IS. mi, cows rnpvalat,,, in (lie colon; B. -mncosiis can 
iinil JJ. (oh in tliu iloum. 




s » ■»» Ml ji. nurij jv' tvrtirrfif o "nn 

iniuid fced.nf^ eiiipi, rated milk mixture; mother's'wU’crniamiVp'Zmc ' ' 

ax.nanVrmi l„o4"Zl *‘^'»P«rature (99o p., 
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Cour‘:r — Transferred to Cluldren's Dmsion Dec. 20, 1937. There Tverc three 
to four stools daily, some liquid. 

J.ahoratonj Fin(hng<:. — Stool cultuies jielded B. pyocganens. 

Dianno^is — BrouLhopncunionia with secondary diarrhea. 

Baull. — Patient expired Dee. 23, 1937. 

Autopsy rindinns . — Focal and confluent hroncliopneuiuonia : parenchjTiiatous de- 
generation of the hxer, kidncxs, and mx ocardium ; malnutrition and dehydration; 
hxperplasia and hipereniia of Pexer’s patches. 

Post Mortem Bacteriology. — Mixed growth from intestine containing B. pyo 
cyanctm. 

Cxsr, 3— Bahx of D. W.. horn Dec. 10, 1937; weight, 3,015 gm.; normal deliiery; 
initial feeding, ciaporated milk mixture; mother, two plus Kahn. X-ray reported 
no ciidence of siphilis in infant's long bones 

Symptoms — On Dec. 19, 1937, the buttocks were excoriated and on Dec. 20, 1937, 
the child became listless, dci eloped giuntiiig respirations, abdominal distention, 
and a temperature of 95 4° F. rectalh. 

Course. — Tran'-ferrcd to Cliildren’s Division, Dec. 20, 1937. 

jMhoratoiy Findings. — Xo stool cultures. 

Diagnosis — Bronchopneumonia. 

Jtcsvll . — Death Dec. 20, 1937 — four hours after transfer. 

Jiitopsp Findings — Diffuse bionehopnevnnonia; infectious hxperplasia of the 
sjileen; passixe congestion of the luor, spleen, and kidneys; edema and hyperemia 
of the brain. 

Foil Mortem Bacteriology . — Xo cultures taken. 

Cast 4. — Bain of E P., bom Dec. 12, 1937, weight, 3,105 gm.; normal deliverj ; 
initial feeding, ciaporated milk mixture, mother had doubtful Kahn. 

Symptoms — Infant sneezed, had sniffles, temperature 101° F. rectally, and n 
iiaterj stool. 

Coiir.se — Transferred to the Children's Dnision Dec. 21, 1937. There were 
three to seien stools daili, several watery. 

I.ahoratoiy Findings — .s.tool cultures were negatne for the colon typhoid, sal- 
monella group, and B. pyocyancits. 

Diagnosis — Infeition of upper respiratorx tract, with secoudarv diarrhea. 

J!( stilt . — Discharged cured, .Ian. 22, 193S. 

Cxsr ,5. — Babx of P II . born Dec. 4, 1937; xxcight, 2,940 gm.; norm.al delivery; 
initial feeding, ciaporated milk mixture: mother liad a four plus IVassermann; 

X rai of the infant’s long bones was reported negatne for s_iphili=. 

Course . — Discharged as normal newborn infant, Dec. 13, 1937. Admitted to 
Children's Dnision Dec. 2d. 1937. 

Si/inptoms. Difficult respirations and subsequentlx four to fisc loose green stools 
daily. 

Laboratory Findings — Xo cultures done. 

Diagnosis — BroiKliopneumonia xvith secondary diarrhea. 

Brsiilt . — Death ten hours after admission 

Autopsy Findings — Catarrhal enterocolitis; foial broni hopnciimonia ; anemia and 
parencinnntous degeneration of the nnoi .irdiiim, liier, and kidneys. 

Fast Mortem Bactrriologu. — B. sniicosiis cnpsiilatiis from the heart blood; B. mu- 
cosits capsiilatns preilomin'itiiig with B. colt anil B. proteiis in the bile; B. viiicosiis 
capsulatus predoiiiiii-iting with B. colt, Str. iiridons and Staph, alhits in the colon; 
/;. mitcosns capsiilatns predoiniiriting with B. toll and B. protrns m the ileum; 
B. proteiis, B. coll, 11. mucosns capstilnliis and .'>tr. iiridans from the peritoneal 
fluid. 
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Case 6 -Baby of E J., born Dec. 17, 1937; ^ve.gbt, 2,8-10 gm.; normal delivery; 
initial feeding, evaporated milk mixture, motlicr iias suspected of syphilis, but 
Kahn test was negative. 

Symptoms -On Dec. 24, 1937, sniffling, refusal of the formula, temperature 
99.6° F. rectallj, and a jellonisli loose stool occurred. 

Course— Transferred to Children’s Division There were four to ten stools 
daily, many liquid. 

Laboratory Findings. — Stool cultures negative for the colon typhoid, salmonella 
group and B. pyocyaneus. 

Diagnosis — Infection of the upper respiratory tract, nitli secondary diarrhea. 
BesuU. — ^Discharged cured Jan 22, 1938. 

Case 7.— Baby of A. M, bom Kov. 25, 1937; weight 2,880 gm.; normal de- 
livcrj ; initial feeding, evaporated milk mixture; mother suspected of miliary 
tuberculosis. 

Symptoms — Several slightly watery stools Dec. 28, 1937. 

Course — Infant remained in ward nursery for newborn because of mother’s 
tuberculosis, and was transferred to Children’s Division Dec. 28, 1937, with three 
to SIX stools daily, occasionally liquid. No elevation of temperature, but later 
reached 102° F. (axillaiy). 

Laboratory Findings — Stool cultures, B- pyocyaneus. 

Diagnosis. — Primarj' diarrhea. 

Besult. — Discharged cured Jan. 31, 1938. 

Case 8 — Baby of A S, bom Dec 23, 1937; weight, 2,900 gm.; normal delivery; 
initial feeding, evaporated milk mixture; mother diagnosed as having gonorrheal 
vaginitis. 

Symptoms — None; infant transferred to Children’s Division on Dec. 28, 1937, 
because of closure of the ward nursery. 

Course. — Boose stools, temperature 100° F. (axillary), Dec. 29, 1937. Septic 
temperature reaching 102° F. (axillary), with diarrhea until death. 

Laboratory Findings — Stool cultures negative for the colon typhoid, salmonella 
group, and S. pyocyaneus 

Diagnosis — Sepsis of newborn. 

Itesidt. — Patient expired Jan 7, 1938. 

Autopsy Findings — Mural endocarditis and verrucous endocarditis of the mitral 
V alvcs ; fibrinous pericarditis ; multiple abscesses of both kidney s and my ocardium ; 
acute hemorrhagic enterocolitis; passive congestion of all organs 

Post Mortem Bacteriology —Siapb aureus from the heart blood, staphylococci 
in the pericardial fluid; Staph aureus and B coll, m the bile; B. coli, Staph, aureus, 
B. acrogcncs and B. protcus m the colon and ileum. ’ 


Case 9.— Baby of M O, born Nov. 3, 1937; weight, 3,900 gm ; normal delivery • 
initial feeding, boiled milk mixture; mother had scabies. 

5i,mp/omv-Nonc, infant transferred to Cliildren’s Division on Dec 28 1937 
because of closure of ^^a^d nur‘5er>. ‘ ^ 

liqu^n:eT°Tcn;:ie "'--fter, an occasional 

Loboraloru Findings matures x.ehicd B. pyocyaneus 
Dinono^x^} — Dnrrlic u 

III Mill. — Dici barged nired .Tan 22, 103S 
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C\SE 10 — Bab\ of J. H., born l\o\. 25, 1937 j weight, 3,005 gm.; normal de- 
li\erj'j initial feeding, ran breast milk; mother had a positive Kahn test. 

Course. — ^Discharged normal newborn Dec. 27, 1937. Admitted to Children’s 
Division Dec. 29. 1937. 

Si/mplojns — ^Watery bowel movements, no delation of temperature, two to five 
stools daih, occasionally liquid. 

Lahoratory Findinps. — Stool cultures were negative for the colon typhoid, sal- 
monella group, and B. pyocunneus. 

Diay 7^0311 — Diarrhea. 

BesuU — Discharged cured Jan. 19, 193S. 

CiSE 11. — Baby of F. P, born Dec 16, 1937; weight, 3,195 gm.; normal de- 
livery; imtial feeding, eiaporatcd milk mixture, mother had urticaria and an 
infection of the upper respiratory tract. 

Course. — Discharged as normal newborn infant Dec. 24, 1937. Admitted to 
Children’s Division Dec. 30, 1937. 

Symptoms — Histoiy of greenish liquid stools for preceding five days. In hos- 
pital, three to file stools daily, occasionally liquid. 

Laboratory Findi/iys — Stool cultures were negative once and positive once for 
B. pyocyancus. 

Diagnosis. — Diarrhea. 

Besiilt . — Discharged cured Jan. 20, 193S. 

TTard 51 (Format Obstetrics) 

Case 12.— Babi of E. 0 , born Xoi 29, 1937, weight, 4,0S0 gm.; normal de- 
livery; initial feeding, at brea«t. 

Course. — Transferred to Children’s Division Dec. G, 1937, three to six stools 
daily, jellowish green color, occasionally semiliquid. Discharged cured Jan. 1, 193S. 
Readmitted to Children’s Dnision Jan 9, 193S, three greenish, watery stools daily 
for preceding three dajs 

Symptoms — On Dec. G, 1937. elevation of temperature 100.0° F (rectallj ) and 
several loo«e stool*. On rcadmis'ion, stools again were liquid. 

Laboratory Findings — Stool culture* in both instances negative for colon typhoid 
salmonella group, and B. pyocyancus. 

Diagnosis — Infection of the upper rcspir.itorv tract with sccondaiy diarrhea. 

Besidt. — Discharged Hired Jan. 1, 1938. Second di'chargc, cured, Feb. 1, 1938. 

Cvsr 13— Babv of C. D , born Dec 3, 1937; weight, 2,940 gm.; normal delivery- 
initial feeding, at breast. 

Course. — Discharged as normal newborn infant, Dec. 13, 1937. Admitted to 
Cliildren’s Div-ision Dec. 17, 1937. 

Sumptom-s. — On Dec. 10, 1937, nas-il discharge, sneering, drainage from the 
umbilicus, loose waterv stools occurred. Temperature 107° F. (aAillarv). 

Laboratory Findings — Stool cultures negative for the colon typhoid, salmonella 
group, and B. pyoeyaneus. 

Diagnosis . — Infection of the iiiijHir respir.iforv tr-ict; uinbilu.il sepsis, secondarv 
diarrhea. 

Besult. — P.itient expired .Tan. 2. 193''. 

Autopsy Findings. — Hemorrhagic bronchopneumonia; icterus gr-ivis neon itorum 
anemia and degeneration of p irenchv-matous organ* 

Fost-Morltm Bactcriolooi/. — Cultures from heart's blooil, Sir. tindans, from 
intestine, B. coti and Staph, atbus. 
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CASE 14.-Baljy of H. P., born Dec. 3, J9.37; weight, 2,S58 gm.; normal deliveiy; 
initial feeding, at breast. 

,Sj/mpfom 5 .— .launaiec Dec. 1?,, ISm, peiaistent; failure to gam weight. 

Course.— Transferred to Children’s Dnision Dee. 18, 1937. Loose stools ap- 
peared next day, yellowish green, three to si\ daily, occasionally liquid. 

Laboratory Findings. — Stool cultures yielded B. enieritidcs. 

Diagnosis. — Sepsis of newborn. 

Besiilt . — Discharged cured Jan. 8, 193S. 

Case 15.— Baby of T. S., bom Dec. 17, 1937; weight, 3,488 gm.; normal de- 
Iheiy; initial feeding, at breast. Mother diagnosed as baling scarlet fever Dec. 
18, 1937, and transferred to Contagious Division. 

Symptoms. — ^Temperature 101.8° P. rcctally. Doe. 21, 1937. 

Coarse. — Transferred to Childicn’s Division Dec. 21, 1937. 

Laboratory Fmdings. — Ko cultures done. 

Diagnosis — ^Bronchopneumonia and sepsis. 

Ticsult. — Patient expired Dec. 23, 3937. 

Autopsy Findings. — Bronchopneumonia. 

Post-Mortem Bacteriology. — Cultures, intestinal contents; B. coh, B. aerogenes. 
Staph, alhus and Str. vtridans. 

Case 16. — ^Baby of J. M., born Dec. 15, 1937; weight, 3,165 gm.; normal de 
Inery; initial feeding, at breast. 

Symptoms. — Temperature 101° P. (axillary), mass in left upper quadrant Dec. 
19, 1937. Stools curded and djspeptic. 

Course. — Transferred to Cluldren’s Dnision Dec. 20, 1937. Liquid stool Dec. 
22, 1937, green-yellow, soft, three to four daily. 

Laboratory Findings. — Stool cultures jielded B. enterifides. 

Diagnosis. — Splenomegaly and sepsis of newborn. 

Besidt, — ^Discharged cured Jan. 19, 1938. 

Case 17. — Baby of A. K., bom Dec. 8, 1937; weight, 2,670 gm. ; normal de- 
livery; initial feeding, at breast. Condition fair at birth, placed m ward nursery 
incubator. 

Symptoms. — Persistent jaundice and marked anemia. 

Course. — Transferred to Cluldren’s Diiision Dec. 17, 1937. One liquid stool, 
Dec. 20, 1937, with four to fixe liquid stools Dec. 23, 1937. 

Laboratory Findings. — Stool cultures yielded B. enteritides. 

Diagnosis. — Marked physiologic jaundice and sepsis of the newborn. 

Result. — ^Discharged cured Jan. 26, 1938. 


Case 18. — ^Babj of C. Y., born Dee. IS, 1937; weight, 2,863 gm. ; normal de- 
Iticrj ; initial feeding, skimmed lactic acid milk. 

.Symptoms.— General condition poor at birtli, limpness, cyanosis, and grunting 
respirations, hlarked jaundice, bleeding from the bladder and umbilical cord 
appeared four liours after hirth. 

Coursc.-Transforred to Children’s Dins, on seieral hours after birth Mucus 

Sen ZiW°^ to 

Bmynosiw— Suspected cri throhlastosis fetalis. 

Rffutt.— Discliargcd cured, Jan. 26, 1938. 
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C\sr, in— B.iln of H. B : bom Dec. TR, 19 57; \\eiglit, 2,790 gm.; frank breecli 
presentation; initial feeding, ran brea'=t milk. 

fiifinptnm'. — Jaundice appealed Bee 23, 1917; and became exaggerated. 

Coiirsc — Blared in isolation nui^erj Dec 23, 1937, mucoid stool, Dec. 24, 1937. 
green natcrj stool, Dec. 25, 1937. Transferred to Qiildren’s Division on latter 
date. There ivere three to six stools daih, some liquid. 

Laboratory Fiadingi — Stool eultures negative for the eolon typhoid, salmonella 
group and B. pyocyancu's 

Diopiiovis — Physiologic jaundiee and sepsis of neivborjl- 

Jlcsiilt — Discharged cured, .Tan IS, 19.3S. 

Cvsi 20. — Baby of E B, born Dec. 15, 1937; yyeiglit, 3,525 gm ; normal de 
liycry , initial feeding, at breast 

Symptomt — Tyyo pustules noted in right gioin Dee 21, 1937. 

Coiirie . — More lesions of similar character subsequently and yvatery stools Dec. 
25, 1937. Infant transferied to Children’s Division on that date. There yvere 
tno to si\ stools daily, seniiliqmcl and sometimes curded. 

Laboratory Emdiiir/s — Stool cultures negative for colon typhoid, salmonella 
group, and B pyocyancai. 

Dinpiiosis — Impetigo and sepsis of the neyvborn. 

Beviilt. — Discharged cured Jan 20, 1938. 

Casf 21. — Baby of E. G, born Xoy. 13, 1937, yyeight, 3,180 gm.; normal de- 
liyery ; initial feeding, ey.aporated milk mixture. 

Syniptoinv. — Marked bleeding from the cord seyeral hours after birth. Jaundice, 
cyanosis, general condition poor. 

Course — IVholc blood (15 c.c.) giyen mtranuisciilnrly. Transferred to Children’s 
Diyision, Xoy. 14, 1937. On Dec. 21, 1937, tyio semiliquid stools and after Dec. 
24, 1937, three to fitc liquid stools daily. 

Laboratory Ftudings — Stool cultures yielded JS. pyooyn7teus. Icteric index ISO 
initially, dropped to 15. 

Diaanosix — Marked physiologic yaundice and sepsis of neyvborn. 

Ill suit. — Discharged cured Jan. 19, 1938. 

C\st. 22 — Baby of M S, born Dec. 19, 1937; yyeight, 3,210 gm. ; normal de 
by cry ; initi.il feeding, at breast 

Isumptoms — Seyer.il liquid stools Dee. 25, 1937. 

Course — Transferred to Children's Diyision Dec. 20, 19,37. Seniiliquid and liquid 
greenish yelloyy stools, four to six daily. 

Laboratory Fiuilinrii — Stool cultures yielded B. pt/ocyaneus. 

Dtaonosis — Diarrhe.i 

III suit. — Discharged cured ,Ian. 27, 1938 

Cysi. 23— B.aby of P. P, bora Dee. IS, 1937; yyeight, 2,805 gm.; normal de 
by cry ; initi il feeding, at breast. 

Symptoms — Redness and spelling of the left loner eyelid Dec. 24, 1937. 

Coiiryi —Transferred to Children's Dnis,on Dec. 24, 1937; green semiliquid 
.stools Dee. 27. 19:7, thereafter, three to six loose stools daily, 

Laboratoru Fiiidin</y —Stool eultures negatne for the colon ty-phoid, salmonella 
group, and B. pyoci/ani us. 

Diaonosis — P uryoiystitis and sepsis of ncyyborn. 

Ill suit . — Disiliarged cured Jan. 25, l!i38. 
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CASE 24-Baby of L Sa., born Dec. 19, 1937; iseigbt, 3,210 gm.; normal dc 
Inery; initial feeding, at breast. 

Temperature 100 4'- S’. (aMllaiy), regurgitation of formula, loose 
stool Dec. 28, 1937. Liquid stool Dec. 27, 1937. 

Course — ^Transferred to Cliildren’s Division Dec. 2<, 1937. 

Loboratorp Findings —Stool cultures uegativc for the colon typlioid, salmonella 
group, and B. pyocyaneus. 

Diagnosis. — Sepsis of neubom. 

EesuU. — Discharged, cured Feb 1, 1938. 

Case 25.— Baby of B W., bom Dec. 4, 1937; u eight, 2,615 gm ; normal deliv 
ery , imtial feeding, at breast. 

Course. — ^Discharged normal neuborn Dec. 11, 1937. Admitted to Clnldren s 
Division Dec. 31, 1937. 

Symptoms.— Watery stools, tuo to four daily for preceding four days. 

Laboratory Findings — Stool cultures negative for the colon typhoid, salmonella 
group, B. pyocyaneus. 

Diagnosis — ^Diarrhea 

BesuU. — ^Discharged cured Jan. 19, 1938. 

Case 26.— Baby of M. de M., born Dec. 19, 1937 ; weight, 3,630 gm. ; normal de 
livery; initial feeding, at breast. 

Course — ^Discharged normal neubom Dec 27, 1937. Admitted to Children’s 
Division Jan 2, 1938. 

Symptoms — Yellouash mucous stools, four to six daily for preceding five days 
Eedness of eyes for same period. 

Laboratory Findings — Successive cultures yielded a diSerent microorganism each 
time — B, enferitides, B. pyocyaneus, B. colt. Smears from the eye were negative 
for pathogenic organisms. 

Diagnosis — Bilateral conjunctivitis and secondary diarrhea. 

BesuU. — ^Discharged cured Jan. 27, 1938. 

Case 27. — ^Baby of A B , bom Dec. 24, 1937; weight, 3,390 gm.; normal de 
livery; initial feeding, at breast. 

Course — ^Discharged normal neubom Jan 3, 1938, Admitted to Children’s Di 
vision eight hours later. 

Symptoms — ^Tellowish green liquid stools, three to six daily. Temperature 104° 
F. (axillary). Diffuse maculopapular eruption and bilateral conjunctivitis noted 
Jan. 5, 1938, 

Bafioraforg Findings — Stool cultures negative for the colon tjplmid, salmonella 
group, and B pyocyaneus Eje smears negative for pathogenic organisms 
Diagnosis — Sepsis of the newborn and bilateral conjunctivitis. 

Besult . — Discharged cured Jan 27, 1938. 


A smvey was made of all potential foci from which the epidemic 
might have originated. It was found that the attending staff five 
obstetricians and five associates, served tlie three wards as called upon 
for delivery Patients were delivered and visited in all wards bv all 
meiMiers of the staff. A resident was assigned to each ward; those 
of \\ara .,() (operative) and of Ward 51 (normal obstetrics) relieved 
eueh other every second night by assuming both services. The resi- 
d nt on ard 41 did not e.xchange services with either of the other 



Table I 

Durr, Treatment and Ki'^sults 



Key to Table I: Anr., artindal ; boiled breast milk; Bn., breast; B.T,, blood transfusion; Clysis., hypodcrmoclysis ; D & S, 

doxtioso (2Vj'c) and saline (0.4%) solution; Evap., evaporated milk; H & D, Hartmann's dextrose soUitlon (2 Vj%) ; Int. Ven., intra- 
venous; N.n. Nrn., newborn nursery; P.P.M., powdered protein milk; raw breast milk; S.L.A.M., skimmed lactic acid milk; +, given; 

not given. 
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tivo, but a fourth resident, assigned to the prenatal clinic and not 
working in the first two wards, relieved him every second night. The 
four internes assigned to "Ward 50 and 'Ward 51 exchanged services. 
The two internes on Ward 41 served tlieir own ward only. None of 
the obstetric staff entered the newborn nurseries. The same attending 
pediatrician, resident, and interne from the pediatric department 
supervised all nurseries. 

The nursing personnel in each of the three obstetric wards was 
.specifically assigned to labor rooms, care of prepartum and postpartum 
ward patients, and the newborn infant nurseries. There was no inter- 
change of duties and no shifting of nurses from one ward to the other. 
Nurses assigned to the nursery were instructed hi the thorough 
cleansing of hands with soap and water before handling infants. The 
appearance of any skin lesion, abiasiou. or disease in a nurse assigned 
to tlic care of the ncu'hoin infants, jn-ohibited her fi-om vork in the 
unit until all symptoms had disappeared. No nurse was allowed to 
work in the nursery unless her nose and throat cultures were negative 
for hemolytic streptococci. 

Infants of Wards 50 and 51 received nothing by mouth for the first 
eight hours and then, if the mother's condition pennitted, were put 
to breast on a four hour schedule. Complemental feedings of raw 
breast milk or whole boiled or evaporated milk were offered to those 
who obtained an insufficient amount. On Ward 41 the feeding of the 
infants of mothers with normal temperature and negative serologv was 
the same as on the other two wards. The infants of mothers with 
positive serology were put to the breast only if the routine .x-ray 
examination of the long bones showed evidence of syphilis in their 
progeny. For the two or three days pending the x-ray report, these 
infants were given evaporated or whole boiled milk. Water and tea 
were offered between feedings to the infants on Wards 51 and 41, but 
not to those on Ward 50. 

'fhe complemental and supplemental feedings were prepared in the 
milk laboratory in the Children's Hospital, a separate building. Ward 
51 received its formulas in quart bottles which were poured into indi- 
vidual nursing bottles in the obstetric ward kitchen. A complete 
sterile setup including a scrubbed nurse was part of the routine pro- 
cedure in the ward. The water offered to the infants between feedings 
came from sterilizers in the obstetric ward and was poured into feed- 
ing bottles previously boiled in the obstetric ward kitchen. 

Table III is a sehematie representation of the ward routines. It will 
be noted that : 

1. Nurseries of Wards 51, 50, and 41, were served by fhe same 
attending obstetric and pediatric staff. 

2. Infants in Wards 51 and 41 only were infected ; Ward 50 escaped. 
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3. The same residents served Wards 50 and 51 but only Ward 51 was 
infected. 

4. Ward 41 was served by a separate set of residents, and it was 
infected. 

5. No interchange of nur.sing personnel occurred in the three 
nurseries. 

Table in 


Comparison of Technique in Obstetric Wards 



OPERATIVE AND NON- . 

NORMAL OBSTETRICS INFECTIOUS COM- ' ENEREAL AND OTHER 

PLICATIONS infections 

WAPlD 51 WARD 50 WARD 41 

INFECTED NOT INFECTED INFECTED 

KURSES 

INDWIDUAL INDIVIDUAL INDIVIDUAL 

Obstetrics 

Att. Obst. 
Resident 

Interne 

Same Same 

INTERCHANGE Individual 

4 

INTERCHANGE Individual 

4 

Pediatrics 

Att. Ped. 
Besident 

Interne 

Same Same Same 

Same Same Same 

Same Same Same 

Jlilk formulas 

Prepared in ChU- Prepared and Prepared and 
d r e n s Hospital poured in Cliil- poured in Chil- 

diet kitchen but dren’s Hospital dren’s Hospital 

poured m obstet- diet kitchen. diet kitchen, 

nc kitchen. 

Water 

Prepared and Kone used. Prepared and 

poured in Chil- 

diet kitchen. 


It seems reasonable to conclude from the above analysis that the 
niiection was not transmitted by members of tlie medical staff or 
nursing personnel. 

Reports from the bacteriologic laboratory yielded the following 

mrnnnn+iAn ° 


A. MW; 

1 . growth was obtamed from a can opened in the bae- 

riologic laboratory. Random samples taken in the Lurse of prepara- 

tmd water formulas prepared' b; Ward 51 nnr ’ 'I 
Str. vinJaii-f. This prompted an immediate elimination ^ 
ration in the obstetric ward kitchen. Subsequent form 
^ m tlie milk laboratory of the Children’s Hospital. 

.lairies > ieWe^'grauL^lm^ive^’ ro^^^^^ '’X the 

-«■ ;as reported "twic“ 

mu" b«n“nco''.i,p^?t^^ Witlmut wilSe 
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Hdu hrcoit intJL Cultures leporfed onh an occasional Staph, albii^ 

B Sugar 

1. Canr. — The li.iy bacillus nas isolateil. 

2 Karo — Staph alhu‘s anil the liaj bacillus Mere isolated. 

C. Jl’alcr. A number of samples contained Staph athus and the hay bacillus. 

A sample from “W ard ol a lelded JS. ityocyaneiis on Dec. 12, 1937. 

D. J/iiKllniifOHt 

1. Fjiiply capped nursing hottlet fiom sterilizer — Haa bacillus and Staph, 
alhiis. 

2 Fmplif holtht from sterilizer. — Ilaa bacillus 

.1 Cor] s foi niiisiiig bottles — Hcaa-a* gro"fh of B. pyocyaiieiis. 

4 Tea — Xo "roialli of organisms 

a. Dust. — This aaas collected from a cupboard in the milk laboratorj and 
a icldcd B. jiyoci/aneiis 

h Simmon's plate — Exposed two hours in the milk laboratorj", no gronth. 

7. Simmon's plate — Exposed two hours m the kitchen of Ward 51, one 
colony of B pyoi yanrus 

5 Blood agar idalc — Exposed two hours in the milk laboratory a\ith a 
growth of twenta four colonies of contamination org.amsms, no strepto 
COCCI. 

E* Stools Stool cultures were done in twenta two of the twenty sewen cases 
Two or more cultures were done in most case*. B enteritides avas found m 
three. B. jiyocyaneiis m six, and in one case three cultures each juelded a differ- 
ent organism, namela 1? enteiitidcs, B pyoeyancits nnd B colt In tw eh e cases, 
none of the organisms commonh associated with enteric disturbances were 
isolated. 

r.* Blood. Blood cultures were done in nine cases, seaeral being chosen from 
the Mirious groups as eiidenced bj stool culture reports. There were fire 
reported as “no growth,'’ two contained an air coccus (contaminant), one 
had a growth of B. subtilis (lontamin.int), the remaining one yielded Staph, 
albiis Those reported as air locciis and B. subttlis maj be regarded as 
iiegatiic 

Agglutination of the blood for the colon tj-phoid group including B. 
pyocyaneus was done in seien patients, again using cases from the various 
groups. All were reported as negatne 

G ■* jYosc and Throat Cttlliircs Smears from the nose and throat of all infants 
111 this senes were plated on blood ag.ar medium and jielded two positive 
cultures for the hemoljtic stieptoiocn These were reported as four plus. 
Subscciiicnt cultures became iiogatnc and both recovered. 

The clinical laboratory findings were as follows. 

] rnnalusts mild albuminuria occurred in four children, the remainder 

being negatne. 

2. Blood Count.' — The red blood count r.iiied from 2,740,000 to 0,170 000. The 
white count r.ingcd from 5,7.'i0 to •tl.,500 with the latter figure occurring in 
an infant with suspected crjthrobl istosis fetalis The hemoglobin determina 
tioiis staled from 52 per cent to 110 per tent according to the Tiillqiist method 

.Vatirna! ratholoav. — .\1I infants born on Ward 51 li-id mothers entirely free 
from recognired pathologic lomlitions. All infants horn on ttard 41 had 
mothers with siiih pathologic conditions as positne Wasscrinann tc«t mild 
upper rc'piratorj infection, gonorrhei, or scabies 


•Sec Tabic II 
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WARD 

B. EXT. B. PYO. 

B. COM. 

IfEG. FOB COLON TYPIIOro 
SAMtONEhUA GKOUP 

NO CULTURE 

41 

51 

Total 

0 5 

4 3 

4 8 

0 

1 

1 

5 

!) 

14 

2 

1 

3 

note: 

MCM. 3 stool cultures, each yielded a difterent organism. 

1 2 stool cultures, each yielded different organisms. 



A review of eontaminating organisms of which one might be sus- 
picious in such an epidemic revealed the following : 

1. B. pyocyancKS Avas reported in the dust of the milk laboratory, 
•suppijing all ivards after Dec. 12, 1937. 

2. B. ■pijocyancus was recovered from the bottle corks sent to Wards 
50 and 41. 

3. B. pyocyancus was recovered from the water supply of Ward 51. 

4. B. pyocyaneus was recovered from the formulas after powing in 
the kitchen of Ward 51. 

5. Other contaminants were found less fi-eftneutly in the utensils and 
food used in these wards. 

In spite of these findings, Ward 50, equally subjected to contamina- 
tion, escaped the epidemic. One hundred and two infants in this ivarcl 
were given formulas prepared in the milk laboratory ivith no ill effect, 
in contradistinction to the result in Ward 41 where eleven of twenty- 
nine infants fed identical formulas became ill. 

These findings suggest that, despite the reported frequenej* of B. 
pyocyaneus as a contaminant of the food and water supply, one can- 
not conclude with assurance that it was the causative agent, since of 
two wards whose food supply was derived from the same source only 
one Avas affected. 

Furthermore, it is unlikely that the infection could have been de- 
rived from the Avater supplied to the neAvborn infants since Ward 51 
(infected) u.sed water from their oavu sterilizer and Ward 41 (in- 
fected) received its Avater from the milk laboratoxy. It is interesting 
10 note, hoAvever, that Ward 50 (not infected) gave no irater to its 
infants; hoAvever, it gave complementary feedings containing Avater 
from the same milk laboratory that supplied the other tAvo Avards. 
Table V is a summary of the autopsy findings in the seven Avho died. 
Tlse procedure employed in the control of this epidemic followed the 
usual routine of our newborn infant nnr.serie.s. Witlu'ii twelA'e hours 
of the initial sign of illness in the fir.st infant (Case 12), he was trans- 
ferred to the Children’s Division and isolated. Each succeeding case 
was transferred as soon as there Avas a suspicion of illness. Twenty- 
four infants became ill between Dee. 6, 1937, and Dec. 98 . 1937 before 
U was recognized that the nunseries had to be closed in order to stamp 
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out llie infection. Dnrinjr tliis period new eases oeenrred at irregnlai’ 
intervals. After a lapse of several days M’itliont new cases develop- 
iii", a fal.se sense of security was disrupted by the appearance of a 
new case. Dnriii'r this period the bacteriology of the food, water, 
and jiersonnel was carefully investigated and resulted in the findings 
recorded above. It was deemed advisable because of the bacterial 
contamination to centralize the preparation of food in the diet kitchen 
of the children’s division. This eliminated any source of infection 
which might have oeenrred from food and water prepared in the new- 
born nurseries. In spite of this change in procedure, however, the 
epidemic eontinned. 

T.sble V 

SVMM.SP.Y OF AVTOrSY REPORTS 


MI'LTIPLK 


Bnoxcfio* 


EXTERO- 


EXDO- 

ABSCESSES 


r.VErMONlA 

COLITIS 


carditis 

o 


c 


2 


1 

Bacteriology 




Heart’s Blood 




Sir. 


B. mtic. 


B. 


staph. 

xiridans 


cap. 


coil 


aureus 

1 


1 

Gastrointestinal 

1 


1 

B. foil 

Staph. 

albii.'! 

Staph. 

aureus 

B. muc. 
cap. 

B. 2>i;o. 

B. prol. 

Str. 

viridans 

5 


1 

o 

1 

2 

2 


On Dec. 28, 1937, both nurseries were closed, and the remaining six 
well infants were transferred to the Children's Division. Three of 
these became ill the following day, and one died (endocarditis). 

The newborn ward was thoroughly cleaned and repainted and not 
opened for a period of two weeks. 

All three wards have been in use continuou.sly for the past fourteen 
months, during which time not a single ease in any way resembling 
these has occuri'od. 

DISCUSSION 

A review of the findings at autop.sy .showed bronchopneumonia in six 
of the seven infants who died, and in only two was there anatomic 
evidence of enterocolitis. ^Multiple ab.sce.s.ses were found in two and 
endocarditis in one. Table V shows the large variability in the bae- 
teriologie findings of the heart '.s blood and ga.strointe.stinal tract at post 
mortem. When compared with the bacteriology reported from the 
stools and blood during lile (Table 11). it is evident that no correla- 
tion can be determined. 

Rice and his associates' tabulateil the bacteriolog-ic rciiorts in five 
ejiidemics from various citie.s. Each rejiorted a <lifferent organism 
and in several epidemics, more than one organism predominated in 
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the stools. In the same paper they reported 505 cases of neonatal 
illness in sixteen epidemics in New York City and state that numer- 
ous cultures of the stools and of the nasal and pharjmgeal secretions 
of the sick infants gave very indefinite results. Similar cultures taken 
from the nurses, physicians, mothers, and other maternity and nurs- 
ery service personnel also failed to rei^eal a causative organism. 

In the New York epidemics reported by Rice and his co-workers, 
234 of the 505 infants infected died, a mortality rate of 46 per cent. 
They showed that the fatality rate was 44 per cent in eight other epi- 
demics occurring elsewhere. In our epidemic, death occurred in seven 
of twenty-seven infected infants, a fatality rate of 26 per cent. 

The control of an epidemic of sepsis in a newborn -ward is based 
upon recognition of the first case and closure of that ward until all 
contacts have been dismissed and the wards thoroughly cleaned be- 
fore reopening. 

CONCLUSION 


Serious epidemics of sepsis have occurred in the newborn nurseries 
of many institutions. These epidemics are accompanied by a fatality 
rate varying between 0 and 79 per cent, the average being between 
40 and 50 per cent. 

The method of transmission and dissemination of infection has not 
been determined. 

The etiology of these epidemics cannot be ascribed to a single 
causative agent in view of the variability of bacteriologic reports. 

Epidemics have been best controlled by immediate closing and 
cleaning of the infected nursery and admitting no new infants until 
all contacts haA'c been discharged. 

In view of the post-mortem findings in this, as well as in similar 
epidemics elsewhere, it seems desirable that such epidemics be classi- 
fied as “sepsis in the newborn infant” rather than diarrhea, until a 
definite etiological agent can be isolated. 

The prevention of similar epidemics is based upon the mo.st vigor- 
ous aseptic technique in the management of the newborn nurseiy. 
Tins technic must include exclusion of all infected individuals from 
the nursery and the limitation of all unnecessary handling of the 
newborn infants. 

No .specific therapy is suggested. Raw human milk feedings, whole 
blood, and parenteral fluids are indicated as prophylactic and .sup- 
portive measures. 
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STAPHYLOCOCCUS PNEUMONIA 

A Clixical, Pathologic, axd Bacteriologic Study 

Abram Kaxof, 3I.D., Bexjamix Kramer, 3I.D., 

VXD 3I0SES Carxes, 3I.D. 

Brooklyx, N. Y. 

V ERY little lias been vvritteu about staphylococcus pneumonia as a 
disease. Chickering and Park^ in 1919 and Eeiinanu- in 1933 each 
reported several cases in adults. Pour eases in children were reported 
by Smith, ^ but these terminated before the complete clinical picture 
had developed. 3IacGregor^ described ten eases of staphylococcus pneu- 
monia which were also fatal. No differentiation into primaiy and sec- 
ondary pneumonia was made. Reeentlj* Anderson and CathcarU re- 
ported a case which they considered pidmaiy. Other papers on the 
subject dealt with staphylococcus pneumonitis secondary to virus dis- 
eases, such as influenza or pertussis. 

In this paper we are presenting thirty-seven cases of pneumonia in 
which the staphylococcus organism was the etiological agent. These 
eases we classify as follows: 

1. Primary staphylococcus pneumonia. 

2. Secondary staph.vlococcus pneumonia occurring in the course of 
a staphylococcus sepsis. 

We have been especially interested in the first group. In these 
cases the pneumonia was the outstanding feature of the illness and 
dominated the clinical picture. The symptoms and the findings on 
physical examination closely resembled, in most instances, those found 
in pneumococcus pneumonia. At autopsy, however, the lungs showed 
infection tj-pical of staphylococcus pathology, e.g., tissue destruction 
and abscess formation. Empyema was an almost constant complication. 

In the second group the clinical picture was that of sepsis with 
a readily demonstrable extrapulmonary primaiy focus in the major- 
ity of ca.ses. Most of the patients, however, did develop sjraptoms 
and signs of pneumonia at some time during the course of the sepsis 
with complete overshadowing of the other findings. In a few the 
pneumonia remained subsidiary, and tlie evidence of lung involvement 
was sparse. 

In the first group tliere were twenty-five eases, or G8 per cent of the 
total. In the second group there were twelve patients, and in eight 
of these the pneumonia overshadowed the sepsis during some pliase 
of the course. 
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BACTERIOLOGY 

Tlie etiologj" in onr cases B-as determined in one of three waj'S; by 
blood culture, culture of the empyema fluid, or by culture of the lung 
at autopsy. Our figures do not include eases, if they exist, -which re- 
eoxer without having developed either hacterieniia or empyema. 

The blood culture was positive in four of the twenty-five primary 
eases (16 per cent), but only one of these was positive during life. 
And in this one only the broths showed organisms, while in the three 
positive post-mortem cultures, there was massive invasion of broths 
and agar plates. 

Of the patients in the secondary group, all had positive cultures 
during life. Ten of the twehm had massive blood stream invasions 
(more than ten colonies per cubic centimeter of blood) ; one had a 
moderate invasion (one to ten colonies) ; and one showed a slight in- 
vasion (broths positive, plates sterile). 

In all instances the staphylococcus was in pure culture when iso- 
lated from the blood or empyema fluid. Post-mortem specimens 
showed the organism either in pure culture or predominating. 


ETIOLOGY 

Season . — Our cases of primary staphylococcus pneumonia followed 
the seasonal incidence of other types of pneumonias. They di-ffered 
in this respect from other forms of staphylococcus infection. Eighty 
per cent of the primary cases developed during the winter and early 
spring, whereas only 20 per cent occurred during the summer season. 
On the other hand, 60 per cent of the secondary cases came during 
the summer months, following closels’^ our experience in a previous 
study of staphylococcus baeteriemia. There was no tendency to oc- 
currence in epidemics (Tables I and II). 


SfONTII 

Jan. 

Fob. 

Jtarcb 

April 

tvlay 

June 

July 

Aug. 

Sept, 

Oct. 

T?ov, 

Dee. 


Table I 

Distridutios of Cases bv liloxTB 


rr.iMARY 

2 

2 

7 

0 

1 

1 

o 

0 

0 

2 

2 

4 


SECONDARY 

2 

0 

0 

1 

3 

0 

0 

2 

2 

2 

1 

0 


STAPH. SEPSIS 

4 

2 

6 

2 

6 

4 

1 

1 

4 

4 

0 

6 


,Vc.r.-The primarj- case.s were equally distributed between males and 
females. Secondary pneumonia, however, wa.s twice as frequent in 

smSdlSle HI) """ '' stapl,doeoceemia previously 


lU 


THE JOEKXAL Cr PEDUTRICS 


XvDIt II 


UlSTRIBl TIOX OF CVSFS SF_\S0XA1.LV 


SE\‘^OV 

PKIMVFA < 

ISLS SI CON'D \RV CjlSES 

STAPH. SEPSIS 

J. F. 




0. A'. D. 

1£) 

J 

28 

A. M. J. 




J. J. S. 

5 

7 

18 

% Cases tomoif/ 

i7j iunter 

63% 

61% 

% C’n'.f? coming 

1)1 stimmei 

57% 

59% 



Tvble III 



Distribltion 

OF CvSFS Accordixg TO Sex 



?KrMAR\ CASES 

SF(0\D\R\ r\SES 

STAPH. SEPSIS 

Male 

12 

s 


Female 

11 

a 

15 


Afjc . — Seventy per cent of tlie primary inienmonias occurred in pa- 
tients under one year of a^re. 21 per cent at from one to five j-ears, and 
only 9 per cent uere over five years of age. Of the secondary cases 
only 4G per cent oecurred in ehikhen under one year of age, 22 per cent 
between one and five years, and 32 per cent Mere in elnldreu over five 
years of age Again, the secondary cases followed an almost identical 
distribution as in our patients M'ith staphyloeoeceinia (Table lY). 


Tabif IV 

Distmbltio.s 01 C.\srs Accouding to Age 


AGE CiR.) 


PRIMAFA' CASES 


SECO.NDARV CASES 


STVPH. SEPSIS 


Under 1 



21 

1 2 

2 


2 

2 3 

2 

3 


3 5 

1 

1 


5 9 

1 

O 

12 

Oicr 9 

1 

1 

3 

% under 1 

70 

41 

46 

% oier 5 

9 

25 

32 


In our cases the M-eight and development M-ere good except u-here 
the jnieuinonia started after a long and debilitating illness (Table V) 
Y'e found no other predisposing factors. 


Table V 

Birth Wficiits in tiii Tmo Tipfs 

M LIGHT .VT Hll.Tll PMMU.1 ( \SES ^sTcOM lTRm^ 

Under 0 lb. ."> ~ 

0 lb. to 10 lb. lo oz. 5 2 

T lb. and oier 3 .j 

Unknoun 2 - 


CLlXICALi PICTURE 

Oiisit . — The onset of the primary piieumoni.is was fulminating, acute 
or insidious. In eighteen cases the pneumonia began aetilely, folloM- 
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ing a banal upper respiratory infection of tAventy-four to forty-eigbt 
hours’ duration in ten, a more or less chronic ripper respiratory infec- 
tion in seven, and a long period of diarrhea and intestinal intoxication 
in one. The onset was fulminating in four cases, with a rapidly de- 
veloping lung infection reaching its climax in only a few hours, u ith- 
out any prodromes. In two cases the onset rvas insidious, the pneumonia 
starting gradually in the course of a prolonged, mild upper respira- 
torj' infection. 

There was no distinctive .sj'mptom that could be considered charac- 
teristic of the onset. In one primary case and in two secondary cases 
the illness rvas ushered in b}' a chill. 

Fever . — Of the twenty-three cases with primary pneumonia, eight 
had a high sustained temperature, and trvo shorved low sustained tem- 
perature. Ten of the tiventy-three eases therefore developed a fastigial 
fever curve v-hich is commonlj*^ associated with pneumonia and is 
usuallj' attributed to the pneumoeoecie t 5 'pe of infection. Seveir cases 
showed a high, irregular curve and one, a low grade irregular feA’'er. 
Pour had Ioav or normal temperatures. We considered the temperature 
high if aboA’e 103° P., moderate if below 102° P., and sustained if the 
diurnal variation was less than one degree. 

We believe that in any group of pneumonias caused by other organ- 
isms the same types of variation would be found. There is one differ- 
ence hoAvever. A. patient with pneumococcus pneumonia who shows a 
low, irregular temperature vusually recovers quickly without displa 3 dng 
toxic signs. Such a temperature cun'e, hoAvever, in a patient with 
staphylococcus pneumonia often spells a long course, terminating in 
death. 


Type of Involvement . — ^We are concerned with the tj’pes of consolida- 
tion rather than with a detailed account of the pbj'sical findings. 
Eightj’ per cent of the twentj'-three ca.ses of primarj^ pneumonia pre- 
sented the phj'sical and x-raj' signs typical of lobar pneumonia, and 
the remainder, those of bronchopneumonia. It is interesting to note 
that two of the twelve secondarj- cases also showed a lobar tj'pe of in- 
volvement. The terms lobar pneumonia and bronchopneumonia are 
used to describe the clinical picture and do not imply a pathologic 
classifscation. As a matter of fact, autopsy revealed scattered foci of 
lobular consolidation in some of the eases Avhere the clinical and x-ray 
criteria indicated a lobar pneumonia. 


Em pt/c))io.— Empyema occurred rvitb such frequency in our eases 
that it might be considered an integral part of the disease rather than 
a complication. We saw it in 87 per cent of the primarv eases and in 
o8 per cent of the seeondarj- ease.s. To these mav be added a patient 
with primary jnieumonia avIio developed a sterile, serous effusion 

Althongl, it is impossible to e.stimate accurately the time of onset 
of the empyema from the history, our impression is that it came earlv 
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In fifteen eases ivhere a rough apiiroxiinatiou could be ventured, the 
average time of onset ;vas on tlie sixth day after the beginning of 
pneumonia. 

The color of the empyema pus ivas distinctive in some of the eases. 
TJie pus ivas deseidbed as pink or reddish in tkree cases, broira in two 
cases, and cliocolate colored in a sixth. In the others the nature of 
tlie exudate was not characteristic, appearing either thick yeUow or 
white or greenish, and in one ease as seropnrulent. In the first six 
cases we feel the distinctive colors indicated breaking doivn of tissue 
witli bleeding into the pleural cavitj’. 

Pijopucumotlwrax . — Spontaneous pneumothorax occurred only twice 
before chest aspiration had been attempted: in a baby girl of 7 
months who died and in a girl of 30 months who recovered. 

Upper Bespiraiory Traci Involvement .- — Infection of the upper re- 
spiratory tract was a prevalent concomitant finding in the primary 
cases, but in the secondary cases it ivas only moderately frequent and 
never severe. Eighteen, or 80 per cent, of the primary cases had a 
definite acute phaiwngitis. In eight of these the pharyngitis was very 
severe, one showing actual necrosis of the pharynx. Nine of the chil- 
dren (40 per cent) had acute middle ear infections. In the secondary 
cases four, or 33 per cent, showed a mild acute pharyngitis and only 
two (17 per cent) had otitis media. 

Three of the primary cases presented a marked purulent nasal dis- 
charge, one aecomiianied b.v a definite sinusitis. One of the patients 
in the secondary group also had a sinusitis. Acute adenitis occurred 
in only one child in the entire series, a child with secondary pneu- 
monia. 

Distant Localizations . — Pyogenic localization outside the respiratory 
tract did not occur in any of the primary cases. Among the twelve 
secondary cases, however, five developed osteomyelitis; seven had mul- 
tiple pyogenic skin infections; two developed metastatic foci in the 
peritoneum ; and two developed abscesses in the kidneys. 

Gastrointestinal Symptoms . — In the primary group abdominal dis- 
tention was present in eleven cases, moderate or severe diarrhea in 
nine, abdominal pain in one. persistent vomiting in one, and gastro- 
intestinal intoxication in one. The gastrointestinal symptoms in the 
secondary cases were also quite prominent and distressing except for 
the noteworthy fact that diarrhea did not occur in this group. Our 
impression is that gastrointestinal symptoms are much more promi- 
nent in staphylococcus pneumonia than in pneumococcus infection. 
In pneumococcus pneumonia distention occurs only in the very severe 
cases, and diarrhea only rarely. 

Genitourinary Traci Involvement.— Six of the patients (25 per cent) 
with primary pneumonia suffered from involvement of the genito- 
urinary tract. In four patients varying amounts of albumin ap- 
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peared in tlie urine ; in one there was elmical and laboratory evidence 
of acute nephritis; and in the sixth ui-eteritis was found at autopsy. 
Among the secondary pneumonias there were two with perinephritis. 
Three of the patients in the secondary group died before renal study 
could be made, and they were not autopsied. Therefore, 33 per cent 
of the secondary cases in whom the urinary status was known showed 
some type of involvement. 

Circulatory System . — Cyanosis was a prominent symptom in all 
groups. It appeared at one time or another in eighteen of the primary 
eases and seven of the seeondarj^ eases. In one primary case and in 
one secondary case transient murmurs at the precordium were elicited. 

Nervoiis System . — Symptoms of nervous system involvement occurred 
infrequently (about 12 per cent of all eases) and were not distinctive 
for either group. Delirium, drowsiness, and meningismus were the 
usual manifestations, when present. On autopsy there were two 
instances of intense cerebral congestion (primary cases), one cerebral 
hemorrhage and one case of toxic encephalitis (secondary cases), 
Eemaiopoietic System . — No special hematologic studies were made. 
We present the results gleaned from routine studies performed on pa- 
tients with primary staphylococcus pneumonia. The total white blood 
cell count varied considerably. In two patients there was a leueo- 
penia of 3,000 and 4,000 cells. Three gave a normal count, seven 
showed a moderate leucocytosis up to 20,000 white cells ; in three the 
white cell count was above 20,000, and in seven it was above 30,000. 

The relative percentage of the polymorphonuclear cells was high in 
only a few ea.se.s : four of the cases gave a percentage of 60 ; live were 
under 60 per cent; and thirteen were above 70 per cent. There was, 
liowever, a high proportion of immature cells in most smears. This 
proved to be of importance in the prognosis. 

Hemoglobin studies could not be made accurately due to the fact 
that most of the patients received one or more transfusions during 
the course of their illness. A Sahli hemoglobin determination was 
made on each admission and was usually low; only eleven of the 
twenty-three primary eases showed a reading abo%m 70 per cent. 

Duration . — In the primary eases the average duration of the illness 
in tliose who recovered was twenty-nine days, and ten days in patients 
who died. We found these figures .similar to those in our series of 
cases of staphylococcus sepsis. 


Pro£fHO,si.s.--Sevent.v-three per cent of our patients with staphylo- 
coccus pneumonia died. The mortality u-as 65 per cent in tlie primary 
group and S3 per cent in the secondary group. This is a JiigJi mor- 
tality especially ^Ylmn compared with our figures of 56.6 pm- cent 
mortality in cases of staiiliyiococcus sepsis. 

Infanta under 1 year of age suffered the highest mortality and ac- 
counted for most of the deaths. Seventy per cent of the patients who 
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developed primary pneumonia under one year of age died. With 
secoiidai’y pneumonia the mortalitj' was 100 per cent during the first 
%'ear of life. 

A high, .sustained fever curve may he considered indicative of a 
poor prognosis, but au irregular curve, whether at a high or a low 
level, was usually associated with a favorable outcome. Of the fifteen 
patients with primary pneumonia who died, nine had a high sustained 
(fastigial) temperature, two had an irregular temperature with high 
peaks, and one had a moderate irregular curve. On the other hand, 
of the eight patients with primary eases who recovered, only one had 
sustained temperature elevation. 

Of the eight patients with primary pneumonia who recovered, seven 
had signs of a lobar consolidation, and only one had a bronchopneu- 
monic t.vpe of involvement. On the other hand all the patients who 
suffered from lobular types of infection died. 

The blood count was an important guide in prognosis. No patient 
with a low or normal white cell count recovered. The hemoglobin 
content seemed to have no bearing on the prognosis. 

From our analysis we may conclude that staphylococcus pneumonia 
is a disease in which the mortality is high and in which the patients 
who recover are sick for a loug time. The factors that indicate an 
unfavorable outlook are infancy (onset under one 3 ’ear of age), an 
antecedent debilitating disease, bronehopneumonic t.vpe of involve- 
ment, and leueopenia. 

PATHOLOGT 

Niue of the primarv and nine of the secondaiy cases came to necrops}’. 
The study of the post-mortem pietui-e corroborated the classification 
into primar.v and secondaiw pneumonia. In the primaiy cases the 
pathology was confined e.ssentiall.v to the lungs. In the secondarj' 
cases there were in addition suppurative foci in other parts of the 
bod.v. The structures involved, in their order of frequeuc.v, were the 
bones, kidne.vs. myocardium, adrenals, pancreas, and the voluntary 
striated muscles. lu the primarv cases the findings pointed to a 
bronchogenic origin of the infection. Li the secondar.v cases no mat- 
ter how extensive the destruction of the lung parenelnmia was, it ivas 
not difficult to find evidence that this was secondary in nature, as 
indicated b.v the presence of infected thrombi in the blood vessels, sur- 
rounded b.v areas of infarction and ab.scess formation. 

The iiicture in most of the primar.v cases was cpiite typical. On 
oi>eniug the ideural cavity the lungs were usuall.v found bathed in 
luindent fluid of a creamy, greenisli color or a reddish or chocolate 
coloi'. In seven instances there were adhesions between the parietal 
and visceral pleura. The plenra was thickened, freciuentl.v shagg.v, 
and of a gra.v color. The surface of the lung, espeeiall.v over a lower 




}[icrof,coj)tc Examimtion . — There were iminerous fairlj' well circuni- 
seribed ureas in wliicli the luiifr arehiteeture was absent, and the centers 
were made oE polyniorjdionnclear leucocytes. Prom a little to a 
moderate amount of fibrin was present in the surrounding zone of 
l>arenchj nin. Here, the alveoli were filled with polj'inorphonticlear 
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leucocytes, feiv iHoiiomiclear cells, autl retl blood cells. Iii one in- 
stance, tlii.s area was markedly empin-sematons, and in another the 
alveolar walls were collapsed. In another ease the alveoli contained 
large pale cells filled with vacuoles, which stained with Sudan III 
(Fig. 2). 

The bronchi and bronchioles were filled with j^oh'inorphouuclear 
leucocytes. In some places the bronchial mucosa was absent, the 
walls infiltrated with leucocytes and mononuclear cells, the capillaries 
in the walls numerous and distended with red blood cells. Frequentl}' 
these terminal bronchi communicated with an adjoining abscess. 



Fig. 3. — Purulent broncliitis (XC7). 


A somewhat difi'erent picture presented itself in one of this group. 
The pleural cavity contained considerable cloudy hemoiTliagic fluid. 
The pleura over the left lower lobe was thickened and shaggy. The 
left lower lobe was almost entirely solid. There were firm nodular 
areas in the remaining lobes. The cut surface was dark red, moist, 
and friable and. when scraped with a knife, presented minute pockets 
of pus. The mucosa of the pharynx, tmehea, and bronchi was a red 
gray, and the latter contained sanguinopurulent material. Miero- 
scopic examination of the left lower lobe revealed extensive hemolj'sis 
of I’ed blood cells with only ghosts of cells remaining and numerous 
polymorphonuclear leucocytes dispersed among them. In some of 
these areas the lung architecture was entirely absent, and in the 
center of the.se, clumps of bacteria were present. 

Two of the cases in winch the pleural cavity contained no free fluid 
presented the following picture; In the first, there were few thin 
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fibrinous adhesions between the lung and pleura. The posterior por- 
tion of the lower lobes presented dark red, moist areas, and the cut 
surfaces presented small gray patches of consolidation. Jtlicroscopic 
examination showed that these small patches of consolidation were 
located about the terminal bronchi and' bronchioles (Fig. 3). 

The lumina of these and adjoining alveoli were completely filled 
with numerous polymorphonuclear leucocytes and few mononuclear 
cells. The alveolar septa were broadened, and their capillaries were 
distended. The epithelium of some of the bronchi was absent. The 
capillaries in their walls were distended, and the walls themselves 
contained polymorphonuclear leucocytes and small and large mono- 
nuclear cells. 



Pie. I. — Abscess with clumps of bacteria (X65). 


In tlic other ca.se tlie epiglottis, larynx, trachea, and bronchi were 
covered with a necrotic fibrinopurulent exudate. The mucosa of the 
larynx was ulcerated. The tracheal mucosa was necrotic, and this 
process extended into the mucous glands. The lungs were voluminous, 
and a fibrinous exudate was pre.sent over the posterior and dia- 
phragmatic surfaces of the lower lobes. The lower lobes were firm 
and nodular. The cut surfaces presented hrownish-red consolidated 
areas and minute abscesses. 


.Uicrosropir Exawiiia I ion. —There were numerous hemorrhagic areas 
in whieh the alveolar walls were barely discernible and in which the 
red eells hleiuled into a homogenous mass. Toward the center of the 
hemorrhagie r.one, there was another zone made up of lai-e mono- 
nuclear eells With few leueoeyte.s. The alveolar walls were barely 
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recognizable. In the center there were chimps of bacteria snrronnded 
by cells with pyknotic nuclei (Fig. 4). An adjoining artery showed 
numerous cells loaded with bacteria. 

The remaining organs in this group presented nothing unusual, 
with the exception of the one infant, who also showed an interstitial 
hepatitis and fibrosis of the pancreas. Sections of these organs were 
carefully searched for spirochetes, but none were found. 

Secondary Group . — In this group an entirely different picture pre- 
sented itself at necropsy. In nearly all of them an osteomyelitis -was 
present. Abscesses were found in many of the other organs as well as 
the lungs. They were present in the kidneys, myocardium, adrenals, 
pancreas, and voluntary striated muscles. In a few instances a purulent 
pericarditis was also present. In the lungs and kidneys the conglom- 
erate miliary abscesses when seen on the surface of the organs ap- 
peared as “carbuncles." . 

DISCUSSIOX 

The separation of our eases into two groups was based on clinical, 
baeteriologic. and pathologic differences. In the primary cases the 
history was chiefly that of an upper reispiratorj’ tract infection, with 
subsequent extension of the inflammatory process to the lungs. In 
the secondar.v cases the history was that of a sepsis with the develop- 
ment of the pneumonia as an additional and often terminal incident. 
In the primary eases the physical findings were limited to the respira- 
tory tract. In the secondary eases the clinical picture -was dominated 
b.v the symptoms referable to primary and suppurative foci other 
than the lungs. In the patients with primary pneumonia blood cul- 
tures were sterile, or at most only evanescent bacterial invasions were 
demonstrable. In the secondary cases the blood stream invasion was 
heavy and persistent. The primary cases on autopsy showed pathol- 
ogy limited almost entirely to the lungs. ^Microscopic examination 
.showed alveolar damage with no evidence of embolic phenomena in 
the blood vessels of the lung. In the secondary eases there was in- 
volvement not only in the lung, but throughout the bod.v, and the 
pulmonary blood ve.ssels showed widespread embolization. tVe have 
no evidence as to the pathogene.sis of the disease in all our eases, but 
a study of the pathology seems to indicate that in the primary cases 
the portal of entry was bronchogenic. In most of the cases the lesions 
were almost entirely arranged about the terminal bronchi and bron- 
chioles. In one instance a necrotic process extended from the epi- 
glottis direetl.v into the ]iarcnchyina of the lung. In another case, 
as illustrated in Fig. 2. a lipoid t.vpc of reaction was pre.sent, indieat- 
incr aspiration of some foreign material. 

tA'e were intere.sted in the significance of the bacteriemia in .some 
of the lu-imary cases. We feci that these small invasions of short 
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duration liave the same relationship to primary staphylococcus pneu- 
monia as the transitory early pneumococcemia has to pneumococcus 
pneumonia. It does not necessarily mean that the pneumonia was 
secondary to a sepsis. 

The role of the staphylococcus organism in the primary cases calls 
for some comment. In the great influenza epidemics the staphylo- 
coccus was often found in the lungs at autopsy and was considered 
a secondary invader. Although we consider the staphylococcus as the 
essential etiological agent in our primary eases, the possibility of a 
virus having been the predisposing cause must also be considered. 
Many of our cases did resemble patients with acute influenza. 

There were a few interesting facts brought out regarding staphjdo- 
coecus infection. Secondary staphylococcus pneumonia followed the 
usual tendency of staphylococcus infection. Secondary staph 3 do- 
coccus pneumonia followed the usual tendency of staphjdococcus in- 
fection to occur in the summer time, but primary staphylococcus in- 
vasion of the lung was much more frequent during the Avinter and 
earlj' spring months So far as age was concerned, the primary eases 
occurred chiefly in patients under 1 year of age, whereas other types 
of staphjdococcus infection are more prone to affect older children. 
Secondary staphylococcus pneumonia followed the same tendency as 
other forms of staphylococcus infections to predominate in the male, 
but the primary cases were equallj'' distributed between both sexes. 
It was interesting to note that the mortality in staphjdococcus sepsis 
Avith lung involvement is much higher than in staphjdococcemia per 
sc The mortalitj’- of primary staphjdococcus pneumonia on the other 
hand is onlj' moderatelj' higher than the general series of eases of 
staphylococcus sepsis. 

The resemblances to, and the differences from, pneumococcus pneu- 
monia were of great interest. The pathologj' of staphjdococcus pneu- 
monia resembles in nianj’ waj’s the pathology of staphjdococcus infec- 
tion elsenhere in the bodjs The pathogenesis is similar to that of 
pneumococcus pneumonia. The clinical picture in some particulars 
closely resembles, and in other svays is in distinct contrast to, the 
pneumococcus pneumonias. 

I'lie points of resemblance betiveen primary staphjdococcus pneu- 
monia and pi unary pneumococcus pneumonia ai'e as follows- 

1 There is the same ineidenee of positive blood cultures. 

2 There is the same distribution of cases in the winter and earlv 
''pniig mouths 


:i There is the same relationship of upper respiratory infection and 
lung infection. 

4 Many eases huAm the same type of fastigial temperature com- 
monlj associated nitli pneumococcus infection, 
r. Many eases have the same type of acute onset. 
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C. 3Iost of the cases had the physical fiudings associated ivith a 
lobar distribution of tlie infection. 

7. Most of the patients had definite, and often severe, associated 
upper respiratory infection. 

8. There were no distant pyogenic localizations. 

9. The white counts varied from low to very high; the low counts 
were associated with a fatal prognosis. 

The points of difference between iiriniary staplndocoeeus pneu- 
monia and primary pneuinoeocciis pneumonia were.- 

1. The staijhyloeoceus eases occurred predominantly below the age 
of one year. 

2. The onset and course in staphylococcus eases were more often 
fulminating in a previously healthy child. 

3. The onset in tlie course of a chronic illness could be so insidious 
that a diagnosis was made only after, or a short time before, death or 
during the last days of life. 

4. Empyema occurred in more than three-fourths of the staphylo- 
coccus cases. 

5. Pyopneumothorax occurred in two cases. 

G. The empyema fluid in about 20 per cent of the eases indicated 
there were destruction of tissue and bleeding into the pleural cavity. 

7. In the staphylococcus cases there is a greater tendency for the 
occurrence of diarrhea and distention. 

8. There is also a greater tendency toward the appearance of renal 
involvement. 

9. The mortality in the staphylococcus pneumonia was 65 per cent: 
overwhelmingly gi-eater than in the imeumococcus cases observed bj' 
us or reported bj' others. 

SUMMARY 

Thirty-seven eases of staphylococcus pneumonia are classified and the 
clinical features described. The jiathology and bacteriology are de- 
scribed in different types of cases, and the pathogenesis is discussed. 
A summary of the differences from, and similarities to, pneumococcus 
pneumonia is given. 
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IRRADIATED EVAPORATED MILK AS A FOOD FOR INFANTS 

A Study op Growth, Elimination, Protection From Rickets, and 
Morbidity in Upper Respiratory Infections in Cosipakativb 
Groups Fed on Irradiated and Nonirradiated 
Evaporated Milk 

Clifford G. Grulee, M.D., Heyworth N. Sanford, M.D., and 
Matthe\v LB^vISON, M.D. 

Chicago, III. 

I RRADIATED evaporated milk has been used extensively in the 
feeding of babies. It was the impression of one of us (H. N. S.) 
that babies fed this food were more likely to develop diarrhea than 
were infants on nonirradiated evaporated milk. While nothing on 
the subject has been published, so far as we know, there has been a 
rather widespread impression that this is true. At least, we have 
heard it from several different parts of the country. It seemed only 
fair, therefore, to make a comparative study of the two foods, namely, 
nonirradiated and irradiated evaporated milk, as thoroughly controlled 
as possible to determine whether this impression was justified. 

In the course of this study in order to make a proper comparison, 
it was felt that we should also have a record of disease conditions, 
especially upper respiratory infections, and incidentally information 
on whether or not these children developed subclinical or clinical 
rickets. The infants studied came to the Welfare Station of the 
Central Free Dispensary, Chicago, which is a teaching center for the 
Rush Medical College. Thej^ live in the immediate neighborhood, 
which is a slum area. The babies selected were in good physical con- 
dition, and when the study started, all of them were under three 
mouths of age, most of them about six weeks old. They were followed 
until they were one year old; no baby is included in the study who 
was not under observation for at least three months. The study con- 
tinued for two years so that the seasonal variation is not a matter of 
concern. We began in November, 1936, and continued until Novem- 
ber, 1938, and a total of two hundred infants was observed. 

The infants, ns they were registered in the clinic, were placed 
alternately on feedings of irradiated and nonirradiated evaporated 
milk. The milk was bought in the open market and the labels re- 
moved. Milk was supplied weekly to the families in the quantity 
needed. Each child was fed 1 oz. of evaporated milk per pound body 
^ earhohydrate in the form of cane sugar. The 


From the Department of Pediatrics. Rush Medical Collcee. 



726 - 


THE JOURXAL OF PEDIATRICS 


"roup fed iioniiTiuliated evaporated milk ivas given in addition vios- 
terol 100-D; in tlic beginning fO drops a day and later 20 drops a 
day since in one instance 10 drops unfortunately failed to prevent tbe 
appearance of rickets in the roentgenograms. Cereal was added at 
four months, vegetables at five months, egg at six months, and a 
second cereal at eight months to the diets of all babies. 

In the early part of the study, the nurse made a dailj- visit to each 
family to obtain the stool record. As the number of infants in the 
study increased, it became necessary to reduce the number of visits 
to one a week. However, between these visits the child was brought 
to the Station where a stool history was again taken. Thus a stool 
histoi-y was obtained every three or four days. In every instance 
where an increased number of stools was recorded, the nurse visited 
that child in the home daily and cheeked on the number of stools 
until the condition had improved. The same was true when respira- 
tory infections were reported. The children were examined every 
two weeks by the physician in the Infant IVelfare Clinic, where, 
besides the usual physical examination, the children were checked 
for signs of rickets. Roentgenograms of the long bones were taken 
at three-month intervals. 

RESULTS 

Of 103 infants who were given irradiated evaporated milk, 68 per 
cent were studied for one year. Of the 89 infants on nonirradiated 
evaporated milk, 70 per cent M-ere studied for one year. The average 
number of stools per day for infants on irradiated evaporated milk 
was 2.0 and for those on nonirradiated evaporated milk 2.3. There 
were 144 upper respiratory infectious during the entire period, or an 
average of 1.4 per infant in the group given irradiated evaporated 
milk, and 101, or an average of 1.1 per infant, in the group giA-en non- 
irradiated evaporated milk. In the group given irradiated milk 36 
of the infants had more than one cold and in the nonirradiated 
group, 24. 

Inasmuch as tAvo stools per day seemed to be about the aA’era^e for 
both groups, it Avas decided to consider separately all infants liaviii" 
more than three stools per day for at least forty-eight hours. These 
eases Avere diA’ided into tAvo groups, (1) those in Avhich the diarrhea 
Avas accompanied by respiratory infections and (2) those in AA-hieh 
there Avas no such etiological factor CA'ident. 

In the group given irradiated CA-aporated milk there Avere 109 
instances of babies haA’ing more than three stools per day for more 
than forty-eight hours. This is an average of l.OG attacks per babv 
for the study period. Of these 109 instances, 28, or 25.7 per cent 
Avere accompanied by upper respiratory infections, and 81. or 74.3 
per cent, Avere not. In the group giA-en nonirradiated evaporated 
milk there Avere 84 cases of babies liaA'ing more than three stools per 
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(lay for more than forty-eight hoin-s. This is an average of 0.94 at- 
tacks per clay for the study period. Of these 84 instances, 23, or 2 e 4 
per cent, were accompanied by upper i-espiratory infections and 61, 
or 72.6 per cent, were not (Table I). 
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The incidence of these cases of increased stools was higher during 
the earlj’’ mouths. This is trice for both types of feeding. At the 
earliest age (1 month) the incidence of increased stools was greater 
in the nonivradiated group. Throughout the balance of the study, 
excepting in the sixth and ninth months, this ratio changed, and the 
irradiated group showed a somewhat higher incidence of increased 
stools. There were two infants in the irradiated group who were hos- 
pitalized for diarrhea which cleared up, howei'er, without changing 
the type of feeding. 

The only deaths in the group occurred in the nonirradiated milk 
group ; three infants died, one each, of congenital syphilis, pneumonia, 
and leueemia. There were four cases of eczema in each group. The aver- 
age gain in weight was 1.3 pounds per month in each group. In the 
group on irradiated milk no signs of rickets either clinical or roent- 
genographic were found, while four infants in the group given non- 
irradiated evaporated milk and viosterol showed .slight signs of clini- 
cal rickets. This was confirmed in mdy one instance by x-ray. 


DISCUSSION 

Those groups of infants in wliieh alternate babies were given irradi- 
ated evaporated milk and nonirradiated evaporated milk, respeeth^ely 
were followed for a period of two years. TJie .sea.sons and age «rroups 
were similar, and the average number of stools per dav was practically 
the same for both groups. In faet. those given ti.e nonirraLated 
(n.ipoiated milk had a slightly higher average number of stools than 
those given tlie irradiated evaporated milk. We can assume, there- 
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fore, that in a carefuliy controlled study tliere is no greater frequencj’ 
of stools in infants fed the one type of milk than the other. 

It was true in this study that certain babies given uonirradiated 
evaporated milk showed a tendency during the eaidy weeks toward 
an inereased number of stools, while iu later months the opposite was 
true. However, it must be understood that iu no sense of the word 
is this increased number of stools to be considered pathologic and in 
ordinary practice the increase would probably be overlooked. It is 
true that two infants in this group were hospitalized for diarrhea, but 
two infants in a series of 192 babies is too small a number to be con- 
sidered as any indication. Also it must be remembered that we were 
dealing with an economic group in which it is very hard to maintain 
a good sterile technique. In both groups there was a tendency for an 
inereased number of stools in the younger infants. 

The incidence of upper respiratory infection was high in both 
groups. It was higher hi the group given irradiated evaporated milk 
than those given uonirradiated evaporated milk. For this we have 
no explanation. The nonii-radiated evaporated milk group was given 
viosterol or vitamin D only, so that there was no advantage in the 
amount of vitamin A to either group. It had to be obtained from the 
milk in both cases. 

TVe were particularly impressed with the absence of rickets in the 
group of infants given irradiated evaporated milk. It is often stated 
that certain babies cannot obtain enough protection from rickets on 
irradiated evaporated milk. Certainly when 103 infants raised under 
the social conditions of this district show no clinical or roentgeno- 
logic signs of rickets, it speaks well for the antirachitic qualities of 
irradiated evaporated milk. As stated at first, the babies given iion- 
irradiated evaporated milk were given 10 drops of viosterol 100-D a 
day. In the very first roentgenograms taken one of these infants 
showed signs of rickets. The amount of viosterol was then increased 
to 20 drops a day. This resulted in control of this infant, and none 
in the future showed any signs of rickets by roentgenogram. 

The frequency of infantile eczema was practically the same in each 
group as one would expect. Incidentally these eczemas were not as 
severe as are found in some breast-fed infants. 

The gain in weight was exactly the same for each group. 

SUJIMARY 

In a study carried on for two years with a group of infants given 
irradiated evaporated milk and uonirradiated evaporated milk and 
viosterol. the following facts were observed : 

1. The average number of stools was practically tlie same for each 
group (2.0 per day for the irradiated milk group and 2.3 per day for 
the uonirradiated milk group). 
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2. In certain of tlie babies in both groups, there was a tendency occa- 
sionallj' to have more than three stools per daj'. This tendency occurred 
oftener in younger infants. It was slightly more marked during the 
first weeks in the uonirradiated milk group and during the later months 
in the irradiated group. 

3. The average gain per month was the same in both groups (1.3 
pounds per month). 

4. None of the infants in the gi’oup given irradiated evaporated milk 
showed any signs of rickets either clinically or roentgenologicaIl 3 ^ 
Four infants in the group given uonirradiated evaporated milk and 
wosterol showed slight signs of clinical rickets, but of these onty one 
showed signs of rickets by roentgenogram. 

6.30 Church Street, Evakston 

952 North Michigak Avenue, Chicago 

2703 East Sevextv-Eifth Street, Chicago 



PREVENTION OF PURULENT OTITIS MEDIA IN INFANTS 


Harry Bakwix, !M.D.. and Harold Jacobzixer, jM.D. 
New York, N. Y. 


O TITIS media is more frequent in infancy than during any other 
period of life. It is usually secondary to nasopharjmgeal infections, 
particularly rhinitis; pneumonia; the exanthemas, particularly scarlet 
fever and measles; and acute intestinal intoxication. MarriotU and 
others^ believe it to be causally related to intestinal disturbances; and 
this vie\\’point is probably responsible for mam- premature and rm- 
warranted paracenteses. 

The pediatrician and general practitioner, rather than the otologist, 
are generally the first to encounter this disease, and they are usually 
called upon to advise as to its proper management. They must, there- 
fore, be well acquainted with the pathology, sjTnptoms, and physical 
signs of otitic infections. 

The middle ear and the mastoid sinus are extensions from the naso- 
pharj-nx and communicate with it through the eustachian tube, a short 
canal which runs laterally, slightly upward, and baelavard from the 
nasopharyiLx to the anterior wall of the tympaniun. In tlie infant the 
canal is about 15 mm. long, is straight and nearly horizontal, and has a 
lumen of adult proportions. Lymphoid tissue is found at the pharyngeal 
orifice in close proximity to the other h-mphoid structures of the 
pharjmx. A short, wide direct route is thus formed for the extension of 
infection from the nasopharynx to the middle ear. 

Clinical observation over a period of years has led us to believe that 
myringotomy is practiced too freely in infants and that resolution of the 
exudate in the middle ear often follows conservative treatment. For the 
past five years (1934-1938) rigid criteria for incising the membrane have 
been set up on the Children’s jMcdical Service at Bellevue Hospital, 
and myringotomy is performed only with the approval of an attending 
physician. The indications for myringotomy are complete obliteration 
of the landmarks, especially the short process, a bulging gray drum to- 
gether with fever, restlessness, and disturl)ed sleep. 'When the pain 
seems intense, together with great restlessness and loss of sleep, the 
above criteria may be modified. 

Frequent examinations by the house staff are discouraged since the 
proximity necessary for the otoscopic examination exposes the infant 
to the expired air of the examiner thereby increasing the hazard of 
respiratory infection in the child. Furthermore, manipulation in the 
canal, by traumatizing an already inflamed drum, may aggravate the 
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condition furtlier. To minimize the danger of infecting the infant by 
the physician, all ear examinations are made with the infant lying on the 
abdomen, the head being turned away from the examiner. Physicians 
with respiratory infections are warned against making otoscopic exam- 
inations. 

These observations were made on a Avard for acute conditions for in- 
fants imder 2 years, and the conclusions are therefore limited to this 
age group. A three-year period, 1931-1933, was used as a control. The 
term purulent otitis media as here used means a purulent discharge from 
the ear. 

Table I is a summary and includes data on which most of the charts 
and tables are based. 



Chart 1 . — The incidence o£ purulent otitis media in percentage o£ admissions. 


Chart 1 illustrates the incidence of purulent otitis media, in percentage 
of all Avard admissions, for the years 1931-1938. The dramatic drop 
after 1933 is etldent. During the control period (1931-1933) 23.3 per 
cent of all patients admitted had purulent otitis whereas only 8.9 per 
cent .suffered from this condition during 1934-1938, a reduction of 62 
per cent. 
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Chart 2 illustrates the incidence of bilateral and unilateral purulent 
otitis media. The more striking reduction in the occurrence of bilateral 
otitis is apparent. During the years 1931-1933 there ivere 1.8 times as 
many infants with bilateral purulent otitis as unilateral, whereas during 
1934-1938 the number of unilateral cases exceeded the bilateral. This 



Chart 2 — Tlie incidence of bilateral and unilateral purulent otitis media. 
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Chart 3.— The incidence of purulent otitis meclha after myringotomy and spontaneous 


means llml, durin-r the .supervised pei-iod. there was not only a reduction 
in the number of infants with purulent otitis media, but that, in contrast 
to the control period, bilateral otitis media was no more frequent than 
unilateral. 
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In Chart 3 the incidence of purulent otitis media after myringotomy 
and after spontaneous rupture is compared. The reduction in purulent 
otitis media following myringotomy is striking (from 15.6 per cent of all 
ward admissions, 1931-1933, to 4.4 per cent, 1934-1938) . There was also 
a fall in the eases following spontaneous rupture (from 7.7 per cent of 
all ward admissions, 1931-1933, to 4.5 per cent, 1934-1938). With con- 
servative treatment one might have expected an increase rather than a 
decrease in this group. That this did not occur is probably dependent 
on a number of factors. Frequent examinations, particularly by the 
inexperienced, may lead to trauma of the already inflamed drum, there- 
by aggravating the otitie infection. Furthermore there is danger that 



Oiart I.— Tlie Incidence ot purulent otiti.'? media by certain subdivisions of ase under 

2 years. 


the infant’s nasopharynx may be infected by the examiner; and this is 
naturally more likely to occur the more frequent are tlie examinations. 
Since otitis media is so often a complication of nasopharyngitis, this 
would lead to an increase in the incidence of otitis media. It lias also 
been our impression that a diagnosis of spontaneous rupture is often 
erroneously made where a little moisture is seen on the drum. 


In Chart 4 the annual incidence of otitis media, by certain sub 
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a reduction in the occuiTence of purulent otitis media in all age sub- 
divisions. The fall was most striking in the age group under 3 months 
where purulent otitis media after myringotomy dropped from 14.4 to 
1.8 per cent, and after spontaneous rupture from 6.7 to 1.8 per cent. 
Purulent otitis media is unusual in young infants, the total incidence 
under 3 months during the supervised period being onlj* 3.5 per cent. 

Tables II and III, respectively, show the incidence of purulent otitis 
media in imeumonia (all fonns) and in diarrheal diseases. In both 
disease groups the incidenee of piunilent otitis media has been reduced 
to approximately one-third between 1931 and 1938. The data on diar- 
rheal diseases are of particular interest since the belief still persists that 
many instances of intestinal intoxication are specifically related to 
middle ear infections. 


Table II 
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T,vble III 


The Ixcidexce of Purulext Otitis Media ix Ixfaxts With Diarrhea 
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In Table IV is shown the number of infants operated on for mas- 
toiditis. The percentage of operative cases fell from 1.38 per cent of 
all admissions during 1931-1933 to 0..56 per cent during 1934-1938, a 
drop to less than half. Of the infants with purulent otitis media, the 
percentage operated on for mastoiditis during the two periods re- 
mained about the same (1931-1933, 5.9 per cent; 1934-1938, 6.2 per 
cent). 
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Table IV 

The Incidence op Mastoid Disease 
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DISCUSSION 


These observations demonstrate that incising an inflamed drum often 
leads to a purulent discharge in an ear in which, if there were no opera- 
tive interference, the infection would spontaneously subside. Further- 
more, the results strongly indicate that frequent examinations of the ear, 
by traumatizing the drum and the canal and by exposing the naso- 
pharynx of the infant to the expired air of the examiner, favor the 
development of purulent otitis media. It is of interest in this connection 
to quote the opinion of a prominent otologist^ •. “ As a result of long 
observations, it has become evident that to incise the drum too early in 
the course of the development of an acute suppuration of the middle 
ear is to add a factor toward the promotion, rather than toward the 
retardation of the middle ear infection.” A similarly conservatwe 
view is voiced by Brennemann,* who states that “the practical measure 
of bulging is the short process. So long as it is in evidence even as a 
tiny spot, there is rarely an indication for immediate paracentesis. 
When it is gone, tlie indication commonly exists hut not always. An 
acutely bulging drum may subside spontaneously.” 

In many pediatric hospitals otitis media is treated casually and its 
management left to the bouse officers without adequate supervision by 
the visiting staff. This attitude is fraught with clanger since it ex- 
pose.? children, already ill, to the danger and inconvenience of unneces- 
sary paracenteses and purulent otitic discharges. Though mastoid 
disea.se is uncommon in infants, it does occur and is to he avoided if 
possible. 


The data in the tables and charts show how, with careful supervision 
strict adherence to a standardized set of indications and avoidance of 
too frequent examinations, the incidence of purulent otitis media may 
he reduced and the danger of ma.stoid disease le,ssened 

Tl,» „I ,1* sh,<ly W support to the vio„- th»t dolay m 

™ enr ,s „„ro,f„| ,„e ol.ili Where doubt eSeS 
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we believe that it is preferable to wait. In acute intestinal intoxication, 
where a specific relationship to otitis media piirulenta acuta has been 
hj'pothecatecl, the incidence of aural discharge has been reduced to one- 
third, with a fall rather than a rise in ease fatality from this serious 
disease. 

SCUniARY .VXD COXCLUSIOX’S 

During 1934-1938 the management of otitis media on the Children’s 
IMedical Service, Bellevnie Hospital, has been carefullj' supervised and a 
strict set of indications for myringotomy set up. The incidence of 
purulent otitis media during this period was compared with that during 
a control period (1931-1933). 

The incidence of purulent otitis media was reduced from 23.3 per cent 
of all admissions in 1931-1933 to 8.9 per cent of all admissions in 1934- 
1938. 

■^niereas, during the control period (1931-1933) 1.8 times as many 
infants had bilateral purulent otitis media as unilateral, during the 
.supervised period (1934-1938) the number of unilateral cases actuall}’' 
exceeded the bilateral. 

The incidence of purulent otitis media among the infants with diar- 
rheal diseases and with pneumonia was reduced to less than one-third 
during the supervised period. 

Operations for mastoid disease were reduced from 1.38 per eent of 
all ward admissions during the control period to 0.56 per cent during 
the supervised period. 
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repeated glucose tolerance tests in children 

Hbxey J. John, M.D. 

CiiE\TZ-AXD, Ohio 

T his study comprises repeated glucose tolerance tests on children 
in the first and the second decades. Jly object was mainly to see 
if the curve obtained at first examination remains unchanged or if 
it changes on repeated examinations, and if so, to determine the cause 
for these changes. These children had come to the Cleveland Clinic, 
for various reasons. A very brief case history summary is given at 
the end. The glucose load mas 75 gm. up to 16 years of age, 100 gm. 
after that. The blood sugar levels were determined by the Myer 
modification of the Benedict method, using 1 c.c. of blood for each 
determination. Charts 1 to 19 are all constructed on the same scale 
so that comparisons can readily be made. 

First, we have to consider the question of whether a glucose toler- 
ance te.st curve is stabile or labile. Table I is an anatysis of these 
curves. Ninety per cent of the curves which were normal at start 
remained normal, and one case, or 10 per cent, later became diabetic. 
Of those showing a diabetic curve at start, 55.5 per cent continued 
the same, and 4 cases, or 45.5 per cent, later became normal. The 
author is well aware of the fact that this is too small a series for a 
basis of any definite ex cathedra postulations, but it does offer us a 


Table I 

CUAXGES ix THE GlVCOSE TOLERAXCE CUW-E tVlTH REPEATED TESTS 


AT 

NVMBEn 

CONTINUED 

PER 

BECAME 

PER 

BECANIE 

PER 

STAI'T 

CASES 

SAME 

CENT 

DIABETIC 

CENT 

normal 

CENT 

CWldrcn 








Xormal 

10 

9 

90.0 

1 

10.0 



Diabetic 

9 

u 

VD.D 



4 

45.5 

Adults 








Kormal 

5G 

45 

80.3 

11 

19.6 



Diabetic 

71 

50 

70.4 



21 

29.6 


general lead. Similar studies on adults are included in the table for 
comparison. Here, a.s well as in the group of children, those who .started 
out with normal curves and maintained them, the figures run fairlv 
parallel. IVhere we meet witli a deviation in these two groups is in 
the series starting with a diabetic curve. In the adults 29.6 per cent 
later turned normal against 45.5 per cent in the childi-en. This fact 
would suggest that the curve in children is more labile than in the 
adults; that there are more factors, or else the factors wln'ch tend to 
disrupt temporarily the carbohydrate metabolism are more powerful 
or more easily overbalanced than they are in later vears. That these 
factors which tend to disrupt the carbohydrate metabolism are manv 
can he seen from two lists following this paragraph. The problem of 


7.t7 
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endocrine disturbance plays a lai’ge part in some of these cases. 
Hypopituitary disease tends to give a lorn curve, and bj’perpitiiitaiy 
disease gives a diabetic tA^pe of curve; hyperthyroidism, a high one,- and 
lij-potlij-Toidism, a loiv one. A patient ivith liypothyroidism, given th}’- 
roid extract over a long period of time, may turn from a low normal 
curve to a frankly diabetic curve if the dosage of the thyroid extract 
has been excessive. What happens during the overmedieation can 
well happen if the glands of internal secretion pass from a hypoactive 
to a hyperactive stage or vice versa. These factors must be taken 
into consideration in the evaluation of a glucose tolerance curve. A 
patient showing a diabetic curve, regardless of the cause, should be 
treated and watched until his carbohydrate metabolism has righted 
itself, as it will do in some cases. It is also true that some of the 
endocrine conditions which disturb the carbohydrate metabolism will 
right themselves even if we do nothing. This I have seen and shown 
in the cases of hyperthyroidism. The only question which can be 
raised here is ; Taking two equal series of patients with disturbances 
of the carbohydrate metabolism due to endocrine causes, one treated 
and the other untreated, will the incidence of diabetes be the same in 
both series? This que.stion I can answer by a positive “no.” The 
untreated series will show a much larger incidence of diabetes. It is 
for this reason that we cannot afford to disregard an off-tolerance 
curve until we have assured ourselves that the metabolism has re- 
turned to normal. 

Factors Which Tend to Shotv Improvement in the Glucose 
Tolerance Curve 

1. Patient's going on a restricted diet; reduction of overweight. 

2. Freak diet is likely to cause diabetic curve and return to a normal 
diet -will show a normal curve. 

3. Pear of diabetes if the test proper is likely to cause release of ad- 
renalin into circulation increasing the blood sugar, and thus giving 
a false diabetic curve at the time, though on subsequent examina- 
tions curve will be normal. 

4. Slow absorption of glucose from the stomach due to nausea which 
prolongs tlie absorption and lengthens the curve. If nausea is ab- 
sent subsequently, tests may be normal. The characteristic dip in 
the cun-e between the first and second hour is the manifestation of 
this. 

5. Performance of glucose tolerance test immediately before or after 
a major operation, when it is likely to show a distorted curve. 
Such tests should be avoided. 

G. Any state of dehydration will show up a higher curve and will be 
therefore misleading. 

7. Glucose tolerance test in prediabeties or diabetics toward the end 
of pregnancy will show an improvement. 
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8. A normal calorie diet, liigli in carbohydrates. 

9. Thyroidectomy in cases of hyperthyroidism with disturbance of 
carbohydrate metabolism. 

10. Possible periodic variation in the insulin output or the nervous 
mechanism involved. 



Charts 1-4. 


11. The general or local increase in the alkalinity of an organism. 

12. The use of alkalies (Underhill and ilnrlin).* 

13. Pyloric obstruction and vomiting. 


Factors Winch Tend to MaJee the Glucose Tolerance Curve Worse 

1- A patient who starts with a prediahetic curve and continues to 
01 Great. 

2. Infections, especially flu. 

3. A gradual disintegration of the pancreas from any cause. 
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4. Aliy dieting preceding tlie test will give a false diabetic curve. 

5. Diseases of the liver. 

(i. Ilyperpituitary disease. 

7. Hyperthyroidism in some cases. 

S. Reaction following parturition, in mild diabetics or prediabetics. 

9. Carbuncles. 



Charts o-S. 


10. Obesity. 

11. Anything stimulating: the adrenals to overproduction of adrenalin. 

12. Osteomyelitis and gangrene. 

i:?. Partaking of acidifying diets tluis causing slight acidosis. 

14. Anemia, 

15. Arteriosclerosis. 

IG. Circulatory failure. 

17. Emotional upheavals. 
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Does a uornial curve indicate that the i^atient’s msulogenic reserve 
is such that he is absolutely protected from the development of dia- 
betes? Again I have to answer this cxuestion udth a positive “no.” 
It is rare, A'erj’’ rare, to see a normal eurve later turn diabetic, but it 
does happen. Let ns take the Curve 16, for instance, which in 1933 
M'as a frank diabetic curve. The child was placed on a diet, and one 
and a half years later when the tolerance test was repeated the curve 



Chill ts 9-12. 


was normal, lie became careless, thinking lie wa.s cured, and ate 
everything. A year later a diabetic curve was the result. Bv this 
tune enough damage was done to the pancreas tliat he was fi^mldv 
diabetic and is now under treatment. Suppose a dnetn,. i o i ^ ' 

w... in IMl n-„™ 1,0 1,„., a o.nnf So ooS, i'.nT,'”'’ 

thiniglit that cither an error occurred in n i ' i 
of diabetes was a mistake. Only a prolonged observatbn'wtTet! 
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rect this opinion. It is for this reason that we teach “Once a diabetic, 
always a diabetic,” even though there may be a marked improvement 
somewhere in the interim. Enough stress will break down this im- 
provement in time. 

I think that we can consider the glucose tolerance test as a fairly 
stable phenomenon if care is taken and the test done under standard 
conditions. Thei’c can be a change in the curve in later years, just as 
changes occur in the function of other organs. The pancreas is no 
exception. 



Charts 13-IC. 


liKIEF CASE HISTORIES 

1. Male, IS. In jicrfoct liealtli. Xornial «ei"lit. 

2. Male, IS. In l>orfoct healtli. Xormal iveiglit. 

S. Female, P. Glycosuria. WeiKlit -12 per cent. Treated ns diabetic becau.ee of 
glycosuria for 2 niontbs. Father diabetic. Paternal grandfather diabetic. 
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4. remale, 15. Glycosuria. Weight minus 11 per cent. Blood sugar normal. Had 
glycosuria weeh. ago. Losing rveiglit. Paternal uncle diabetic. 

5. Male, 7. Pituitarj-. Weight +20 per cent. Basal metabolic rate -23 per cent. 
Undescended testicle. 

G. Male, 11. Hypothyroid. Blood pressure 95/53. Weight -12 per cent. Basal 
metaboUc rate -38 per cent. 

7. Female, 18. Blood pressure 152/90. Basal metabolic rate -18 per cent. Eye 
trouble. Drowsiness. Well developed and nourished. Improved on thyroid ex- 
tract. 



b.mmond . dtvcu»e. IVeight -33 per cent. Ba=ul metabolic rate 
:.en-trua pcrmds. Pali^me. Heigl.t C,?,..! i„. Hypogonadism, 
mm. Blood pressure iV'/74. IRnnJ , „ . , 


remale, IS. 

9. »'• ^^wism. 

-ir. per con,. Large appetite, W-d sugar normal. IVoight 

10. remale, 19. Hypopituitary. Tendencv to gain neinhf no l v . -rr 

memtruat.l. Weight 140 pamnd. Basa, metabolic rate -2G ^r coS"' 
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11. Female, IS. Petit nial. Adrenalectomy Dec. 23, 1P27. Basal metabolic rate 
+7 per cent. Blood pressure 112/76. Weight -20 per cent. 

12. Male, 20. In perfect health. Normal weight. 

I. j. Female, IS. Pituitary dysfunction. Blood pressure 152/SO. Obesity, weight 

+53 per cent. Basal metabolic rate -9 per cent. 

II. Male, 17. Pituitary. Basal metabolic rate 23 per cent. Eight frontal crani- 
otomy Feb. 16, 1931, with evacuation of suprasellar cyst. Blood pressure 
110/40. Weight -17 per cent. 

15. Male, 10. Di.abetic 2 months. 

16. Male, 14. Glycosuria. Weight +19 per cent. Tonsillectomy in 1924. On reg- 
ulated diet. Glucose tolerance became normal. Eelaxed routine, diabetes reap- 
peared, and continued to date. 

17. Male, 17. Glycosuria. Weight -15 per cent. This boy never did show hyper- 
glycemia on routine examination. Maternal grandfather diabetic. 

IS. Female, 6. Pneumonia in 1922, diabetes foUowed shortly after. Enlarged 
abdomen. 

19. Male, 18. No diabetic liistory. Appendectomy in 1911. For a month classical 
symptoms of diabetes. Marked improvement in short time (see glucose tolerance, 
chart 2). Ment to Europe, careless of routine, symptoms reappeared. Severe 
diabetic to this date. 



CEREBRAL VASCULAR LESIONS ACCOMPANYING 
SICKLE-CELL ANEMIA 

J, j\I. Arena, jM.D. 

Durham, N. C. 


A lthough the subject of sielde-cell anemia has been studied 
from many aspects, eomparath'ely few reports are to be found 
on the manifestations of the disease as it affects the vascular system. 
Cook^ first published an account of neurological symptoms in a negro 
boy, aged 7 years, who had sickle-cell anemia. Evidence of a sub- 
arachnoid hemorrhage associated Avith cerebral softening was noted 
at autopsy. Cook apparently considered the conditions coincidental. 
Two negro children Avith sickle-cell anemia, AA'ho had had vascular 
accidents resembling those seen in adAilts, Avere reported from the 
Duke Hospital.- Both recovered except for a residual spastic hemi- 
plegia. At that time the question AA’as raised as to the possibility of 
both of these children haA'ing thrombi of the cerebral Amssels due to 
the sickling of the red cells, similar to those Avhich occur in the spleen. 
Cooley* and Sydenstricker^ haA'e seen similar A’aseular accidents in 
three patients Avith sickle-cell anemia. Ford* mentioned the fact that 
scA’eral negro children Avith thrombosis of the dural sinuses also had 
sickle-cell anemia, but he did not emphasize the significance of the 
sickle-cell anemia as a possible etiological factor. He reported the 
autopsy findings on a negro boy 18 months of age Avith .sickle-cell 
anemia, aa’Iio suddenlj" began vomiting, developed a diplegia, and died 
tAVO days after the onset. Post-mortem examination reA'ealed a throm- 
bus in the superior longitudinal sinus Avith softening and hemorrhagic 
infiltration of the superior frontal and parietal lobes of the hemi- 
spheres. These changes extended almost to the fissure of Syh’ius. 
There Avas also hemorrhage in the subarachnoid space over the supe- 
rior and lateral surfaces of the brain Avhich had spread to some extent 
into the basal cisterna. Kampmeier® reported the case of a negro boy 
10 years of age AA-ith sickle-cell anemia Avho had repeated attacks 
referable to the central nervous system, in the last of Avhich there AA’a.s 


hemiplegia. The patient recovered except for a residual spasticity on 
the right side. He emphasized the fact that pathologic changes char- 
acteristic of sickle-cell anemia permitted the diagnosi.s of cerebral 


thrombosis iu his case. In a recent paper Yater and Hansmann' 
presented further evidence that the ve.ssels of the central nervous sys- 
tem may be involved in sicklo-ccll anemia. Tliey reported the autopsy 
of a negvess. aged tlS yeans. AA-itl, sickle-eell anemia, Avho had 


A'rom me Pci>:irtinpnt of PiUiatrlc.". Duke Ho^nOni .....i . 

of Meaiclne. “A>. pital anu Duke Unicersitj- School 
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Inpei’tropliy and failuie of the nglit side of the lieart due to throm- 
botic occlusions of the small and medium-sized arteries of the lungs, 
but presented no neurological sjniptoms. Hoivever, sections of the 
brain shoived blood in the meninges over the right hemisphere. A 
small area of softening about 1 cm. in diameter ivas found iu the 
cortex 111 the left parietal legioii. The choroid plexus ivas uuiformlj' 
shrunken and of ashen color, and in places appeared eordlike. Gross 
serial sections of the spinal cord revealed small petechiae in the nerve 
trunks as they emerged from the cord to enter the dorsal root ganglia 
in the dorsal and lumbar regions These authors also felt that al- 
though 50 per cent of patients uitli sicklemia have enlarged hearts, 
there is usually something other than the severe anemia responsible 
for the cardiac failure, namely, In-pertensiou of the lesser circulation 
due to numerous occlusions of the medium-sized and small pulmouaiy 
arteries. Harden® has described vascular changes in the retina as 
veil as extremely tortuous and thickened superficial temporal vessels 
in tvo negro children with sickle-cell anemia. 

"We have seen the following five patients with sickle-cell anemia 
who have had vascular accidents Autopsy in one of them substanti- 
ates the diagnosis and clarifies the relationship of the two existing 
conditions. 

CASE REPORTS 

Case 1. — C year old negro bo^ entered Dutc Hospital on Aug. 13, 1933, because 
of headache, dizzines®, and uncon'ciousnc's He had been veil until ti\o days before 
admission. At that time, ho complained of stomachache, which disappeared after 
catharsis The ne\t morning his head ached, and shortly afterward he became 
dizzy and droiisy, and was too wo.ak to climb into bed His left arm and leg 
made spasmodic moicments and liis right limbs nerc ponerles=. Speech was only 
slightly impaired until later m the day, when he became stuporous He had taken 
no food or natcr for tnenty four hours preceding admission to the hospital. The 
family history was interesting in that a brother had died several months previously 
■nitli a similar illness. A sister, aged 12 jears, had had ‘‘rheumatism” for several 
rears, and her blood smears shoued 25 per cent immediate sickling Smears of 
blood from the father and mother did not contain any sickle cells 

Physical Examination — The bor 's temperature on admission was 38° C. (100.5° 
F.); the pulse rate nas 120; the rcspiratorv rate was 28; and the blood pressure 
Mas 140 sjgtolic and 75 diastolic. The patient vi.as uell deielopcd, modcratclv 
dehrdrated .and in a seniistuporoiis state The skin was drr, and there i\.as gener.al 
glandular enlargement. The nail beds and muions membranes More pale Mhile 
the sclerae Mere a deep greenish yellow. The tonsils had enlarged crypts and 
Mere moderately injected. There was a systolic murmur heard best at tlie apex 
and transmitted into the axilla. The right arm and leg Merc verj Meak .and 
flaccid. The deep reflexes were liyperactne and the Babinski sign Mas present* on 
both sides, but remained perm.anent only on the right side. The examination M.as 
otherMase negative. 

Laboratory Tests —Hemoglobin, 9 S gm. (C4 per cent .Salih); red blood cells 
2,740,000; white blood cells, 17,450; pohmorphonuclc.ir Iciicocjtcs, SO per cent- 
large hmphocjtcs, S per cent; «mall 1} nipliocj tes, s per cent, m.velocytcs and 
trnnsitionals, 4 per cent. There was 25 per cent immediate sickling, and 7J per 
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cent withm four hours. Bleeding time uaa one and one half jnmutes, and clotting 
time, one minute. Examinations of the stool and urine and intradermal tuber- 
culin (0.1 mg. mtli old tuliereulin), "Wassermann and Schick tests gave negative 
results. 

Course . — Immediately after the patient uas admitted to the vard, a lumbar 
puncture vas done and bloody fluid obtained. The spinal fluid was grossly clear 
the next day, but numerous red blood cells were found microscopically. The Bandy, 
tryptophan, and indole tests were negative. The p.atient remained in a semistupor 
ous condition, and the right arm and leg became spastic. Seven days after ad 
mission, a cisternal puncture revealed many crenated and sickled red blood cells 
in the spinal fluid. The patient gradually became less stuporous and more aware 
of his surroundings. Later he began to talk and improved steadily. However, 
three days before discharge (six days after admission) right facial neakness de 
veloped. The eye grounds remained normal. He returned to the dispensary at 
intervals of every few months and, except for residual spastic paralysis of the 
Tight side and right facial weakness. Ins general condition has been much im 
proved. 

Case 2. — J. G., a 6 year old negro boy, was first seen at Duke Hospital on May 
26, 1936, because of paralysis of the right side, which occurred two days previously. 
Since the age of two years he had attacks of petit mal. The family and past 
histories were otherwise noneontributory. 

Physical Examination — The temperature, pulse and respiration were normal. 
The blood pressure was 100 systolic and 60 diastolic The boy was under- 
developed and poorly nourished He had a papulopustular eruption over the trunk, 
legs, and arms. The mucous membranes were pale. The teeth were dirty and 
carious The tonsils were enlarged, and the pharynx was reddened. The heart 
was enlarged, and a blowing systolic murmur could be heard over the entire pre 
cordium. The spleen was palpable. Neurological examination revealed weakness 
of the right arm and leg, right facial weakness, deviation of the tongue to the 
right, hyperactive deep reflexes, and a positive Babinski reflex on the right. There 
was no sensory impairment. 

Eaboratonj Tests —Hemoglobin S.2 gm. (53 per cent Sahli) ; red blood cells 
2,200,000; white blood cells, 16,150 with 76 per cent polymorphonuclear neutrophiles. 
Bresh preparation of blood revealed 90 per cent sickling of the red blood cells 
in 24 hours. The urmc, tuberculin, Wassermann and Schick tests were negative. 

Course . — The patient was given a high vitamin and high caloric diet. Five 
transfusions were given in the course of nine dajs and his hemoglobin rose to 
10.8 gm. (70 per cent). Except for the residual spasticity and facial weakness on 
the right he was much improved. 


Case 3— R. L, a negro bov 10 jc.irs of age, was seen with Dr. C W. Purcell 
(Danville, Va ). At the age of 0 years he had a vascular accident that loft him 
with paralysis of the right side. His past and family histories were essentiallv 
neg-ative. On physical examination he was found to bo undernourished, -weighing 
only 21 5 kg, (54 pounds). The anterior cervical glands were enlarged. ’ The liver 
and spleen were two fingerbreadths below the costal margin. He had definite 
nystagmus ,n all directions The fimdi were pale; no exudate was seem The 
deep reflexes on the right were l.y peraet.ve, and the Babinski was positive He 
had sustained ankle clonus on the right. * 

EahoroioTM T, s(s -Hemnglobin T.S gm. (jO per cent Sahh) The re,t M i 
cells numhorod 3.-', 00, 000, 90 per cent of which assumed the s.ckle forL W cl 
of four hours. The blood and sp.u^l fluid Wassermann tcstrvrcre neg^L-f " 
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Course —Simo the on=et of heniiplegi i he Ind been gi%en iron and luer b\ 
mouth, but In'- hemoglobin Inc neici been higher than 7 S gni (50 per cent). There 
has been onh slight iinpio\cnient of his residual parahsic 

CiSE 4 — D M, a negro boi, aged 4 aears, nac admitted to Duke Hospital on 
Dec 29, 1937, became of parahcn of the right side of three weeks’ duration He 
had a sudden onset of headache and vomiting Dec 7, 1937 At about the same 
time the mother noticed that he had -weakness of the entire right side He also 
Iiad ditEcultj in swalloiving, chewing and talking. 

Physical Examination — The temperature, pulse, respirations, and blood pressure 
Mere normal The patient nas -nell developed and nourished, alert, and cooperative 
Oier his entire bodv were discrete scars The eje grounds nere normal The 
lungs were clear to percussion and auscultation The heart was not enlarged, and 
no murmurs were heard The spleen was palpable at the costal margin Neuro 
logical examination showed almost complete spastic paraljsis on the right and 
right facial weakness The deep reflexes on the right were livpei active accom 
pamed bj a positive Babmski 

Lahoratory Tctts — Hemoglobin, 111 gm (72 per cent Sahli) ; red blood cells, 
3,920,000, white blood cells, 8,000 with a normal differential count The examina 
tion of the stool and urine and mtradernial tubercubn (0 1 mg with old tuber 
culm) and IVassernnnn and .Schick tests were negative 

Course — The initial sickle cell preparation on this child was negative How 
eici, on the third hospital dav the temperature rose to 38 3° C (101° F) and 
another preparation at this time showed 100 per cent sickling. Splenectomy was 
adiised, but the parents refused permission for the opeiation There has been 
no improvement m the anemia or degree of spasticitx. 

CxsE o — .-k 4 \ car old negro girl first entered Duke Hospital on Feb 8, 1934, 
with a liistorj of parahsis of three weeks’ duration At the onset the child sud 
denly became speechless, her mouth drooped and sain a drooled from it Two weeks 
biter the child lost the use of her right arm and leg The family historj was 
interesting in that three other siblings died with a similar condition In one of 
these siblings sickle cell anemia had been diagnosed in our clinic This child died 
at home after liaiing been followed in the Duke Hospital Cbnic 

Physical Examination — Temper.ature, 37 5“ C (99 5° F ) , pulse, 100, respira 
tion, 28, blood pressure, 105/05 The child could neither walk nor speak but 
could comprehend commands and questions The tongue could not be protruded 
nor nioied from side to side The spleen was palpable 2 to 3 fingerbreadths be 
low the costal margin Paralysis, weakness, and spisticitj of right arm and leg 
were present Reflexes were h.'per.acfne throughout, but more marked on the 
right side Babmski, Kernig and Brudzinski reflexes were negatne The spinal 
fluid was normal 

Lahoratory Teits — \ fresh blood smear showed 100 per cent sickling m four 
hours, hemoglobin w is 7 8 gm (52 per cent Sahli), white blood cells, 24,000 An 
indirect x.an den Bergh reaction w.is present (trace) The patient was discharged 
with a diagnosis of snklc cell anemia with cerebral thrombosis in region of the 
left internal cipsule 

In an inten.d of three and one half xeirs, during which tune the patient was 
followed in the dispcnsari, the use of the right arm and leg returned, and speech 
iinproied almost to normal, howexer, finer nioxenients wutli her right hand, such 
as writing, buttoning clothes, or holding t.able silver, could not be performed A 
residual limp and dragging of the right leg persisted 

Three and one half xeirs after tlie first admission the patient was again ad 
nutted to the hospital Fifteen hours previouslj the ihild suddenh covered the 
frontal region of her he id with her left hand .md cried out that her head hurt; 
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she immediately crumpled to the floor. Her respirations were labored. Both legs 
were paralyzed, and she was unable to speak. 

Thysical Examination . — Temperature 39° G. (102.2° H.) ; pulse, 120; respira- 
tion, 38; blood pressure, 150/100. A small, undernourished 8-year-old negro girl 
lay unconscious in bed with mouth and eyes open, breathing rapidly and irregu- 
larly. The lungs were clear. A soft, blowing systolic murmur was heard over 
the entire precordium but best over the mitral area. The eyes moved aimlessly 
at times but tended towards left horizontal deviation. The spleen was not palpable. 
Both arms were spastic, more so on the right. The left leg was relaxed. Supra- 
orbital pressure caused purposeful movements with both arms in an attempt to 
knock away the examiner’s hands, and the left leg became spastic. Tendon re- 
flexes were hyperactive on both sides, more marked on the right. The abdominal 
reflexes were absent; Kernig and Babinski, positive bilaterally. Response to pain 
stimuli was present over the entire body. 

Accessory Clinical Findings. — ^Hemoglobin, 6.7 gm. (40 per cent Sahli) ; red 
blood cells, 1,500,000; white blood cells, 50,000; polymorphonuclear leucocytes, 94 
per cent. Sickling, 25 per cent immediately; 95 per cent in 24 hours. The urine 
showed a four-plus albumin and from 5 to 10 granular and cellular casts per high 
power Held. Spinal fluid showed initial picssurc 270 mm., bloody fluid, slight 
xanthochromia, and 30,000 red blood cells. The Wassermann and colloidal mastic 
tests were negative. The patient was restrained, placed in a dark room, and given 
sedation and an infusion of 2.5 per cent glucose. No change followed, and she 
expired quietly 15 hours later with a temperature of 41° C. (105.8° F.). 

Necropsy . — Tlie large subarachnoid cerebral arteries were found to have under- 
gone a gradual obliteration with flnal complete closure through a pathologic process 
identical with that which results in occlusion of the splenic arteries. The spleen 
which was so markedly enlarged on the child’s first admission was a flbrotic nodu- 
lar mass weighing only 1.5 gm. The complete autopsy findings are being reported 
in detail.e 

COMMENT 


Tlironibotic phenomeiia are important episodes in the life history of 
these patients, and obliterative vascular changes and thrombi are a 
part of the pathologic picture of sickle-cell anemia. The cause of the 
tendency to capillary engorgement and arterial thromboses is not 


definitely known. Diggs’^® theory that the distorted shape of the red 
blood cells prevents their ready passage through the capillaries prob- 
ably explains the general vascular stasis, which is aided perhaps by 
the tendency of these cells to agglutinate. The amount of sickling 
seen in fresh blood preparations does not represent the actual amount 
of sickling present in the circulating blood, since the oxygen content 
of the air tends to restore the shape of the erythrocytes. It has been 


observed”- that the degree of oxygen unsaturation plays a large 
role in the amount of sickling in vivo. However, further observations 
fail to correlate the relationship between the degree of anoxemia and 
the severity of the disease.’*- ” There h also the possibility o/ an 
increase in the degree of capillary stasis and other factors such -is 
fever and infections. In Case 4 although we suspected sickle cell 
anemia, fre.sh smears failed to show the sickling until the patient’s 
temperature rose to ;iS.:i'> C. (101° R). which time 100 per cent 
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siekliflg M'as found. Eeceiitly ^Ye liave had the opportunity of follow- 
ing a O-month-oId negro male with sickle-cell anemia and lobular 
pneumonia. At the height of his fever of 40° C. (104° F.) he had 50 
per cent sickling within four hours. Two daj^s after his crisis, while 
his temperature was normal, only 5 per cent sickling could he ob- 
tained in the four-hour period. Although the siekle-cell trait is said 
to exist in about 5 to 10 per cent of normal healthj* negroes without 
anemia, and, although this condition has never been known to de- 
velop into sickle-cell anemia, still one might assume that in the pres- 
ence of infection and fever some acceleration of the powers of sickling 
with anemia ma}’ take place. 

In considering the pathologic findings in the fifth case one finds the 
changes in the splenic and cerebral vessels to be quite similar. 

Our five patients were between the ages of 4 and 10 j’ears. Four 
of them were males. The spleen was definitely palpable in four of 
the five patients. In Case 5, although the spleen was readilj' palpable 
at the time of the first vascular accident, three and one-half years 
later, when the second accident occurred, it could not be felt. Obvi- 
ously considerable destruction of splenic tissue had taken place dur- 
ing the interval between tlie cerebral attacks. Although the results 
from splenectomy in these patients are not at all favorable in the 
several reported cases in tlie literature, the removal of an enlarged 
spleen gives better results than the removal of a small one.^^ 

Eecently Bosselman and Kraines'® reported the case of a 13-year- 
old negro boy with sickle-cell anemia Avho developed aphasia six yeai’s 
after he had had a splenectomy. They suggested the oecuxTence of 
multiple small cerebral hemorrhages as the most likely cause of the 
symptoms. Apparently splenectomy in this particular patient did 
not prevent a vascular lesion. Nevertheless, certain patients with 
sieklc-een anemia show constitutional synqjtoms wliich are not unlike 
those seen with other true hemolytic anemias, namely, hemolj'tic 
icterus and erythroblastic anemia. Cardiac hypertrophy and dilation 
are the result of the recurring anemia or thrombotie phenomena,^ and 
we have seen marked retardation of skeletal growth in some of these 
children with sicklemia. Splenectomy has given dramatic results in 
correcting the deranged metabolism which interferes with skeletal 
growth and proper bone strnetnre, especially in patients with con- 
genital hemolytic icterus. Therefore, it would appear that splenec- 
tomy should be performed more often in children with sickle-cell 
anemia who have enlarged spleens and who .show such marked con- 
stitutional .symptoms. 


SU.MMAItY AND CONCLUSIONS 

In the course of a study of five cases of sickle-cell anemia it has 
been shown that siekle-cell anemia may first become manifest as a 
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disease through the appearance of signs and symptoms indicative of 
cerebral vascular disease. The clinical features in such cases lead to 
the diagnosis of either cerebral vascular thrombosis or intracranial 
hemorrhages. 

The pathologic findings in one of the patients here studied establish 
the fact that in sickle-cell anemia the large subarachnoid cerebral 
arteries become occluded in much the same mamier as the splenic 
vessels. 

Capillary stasis due to distortion and agglutination of red blood 
cells and other factors such as fever and infections probably contrib- 
ute to the tendency to capillary engorgement and arterial thromboses. 

The removal of a large spleen in a child with a previous vascular 
accident and constitutional symptoms should be given a further trial. 
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TUBEECULIN PATCH TEST 

A CojiPARisox With the Pirquet and Mantoux Tests 

Sajiuel B. Weiner, H.D., and Adolph Neustadt, M.D. 

Xew York, N, Y. 

T he tuberculin patch test ivas introclueecl in a eomniereialh* avail- 
able ill 1937 by Yollmer and Goldberger. They reported 

a liigh degree of skin sensitivity of this test in a group of tuberculous 
children. In 1938 these authors further reported on the close agree- 
ment of the pateli test ivitli the Pirquet test. Steward also reported 
a very high degree of agreement with the Pirquet test in tuberculous 
children. 

Because of the relatively high incidence of tuberculous infection 
among colored children, we believed that the Pediatric Service of the 
Harlem Hospital would be a suitable place to study the routine ap- 
plicability of the patch test. 

JIATERIAL and METHOD 

Patch tests were done on 257 children. Xo attempt at selection of 
cases was made. The population represented is largely an indigent 
group, over 90 per cent of whom are negro. 

The patch test was applied in the manner described bj' Yollmer- 
Simultaneously the Pirquet test was done with old tuberculin (De- 
partment of Health of the City of Xew York). The patch test was 
removed in two days. On the third day both the Pirquet test and 
the pateh test were read. If both tests were negative or if the two 
tests did not correspond, a iMantoux test was done with 0.1 c.c. of a 
1 :1.000 solution of old tuberculin (Department of Health of the City 
of Xew York). As one might e.xpect, it was not possible to do the 
iilantoux test in all ambulatory patients because of parental objections 
and failure to return after the Hantoux test was made. 

RESULTS 

In 200 cases both the pateh test and the Pirquet test were negative. 
In 4-1 cases both tests ivere positive. The degree of reactivity was 
usually identical, but in 10 cases a marked difference was noted. In 

From the Pediatric Service of Harlem Hospital, Department of Hospitals, Xew York 
City. Dr. Morris Glelch, Director. 

•The patch tests were made available through the lyoderlo Laboratories Inc., Xew 
York. X. Y. These patch tests were of a weaker strength (about oOTc) than those at 
present distributed by the company. 
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6 of these the Pirquet reaction was stronger. In the other 4 the patch 
reaction was more marked. In 13 cases there was disagreement be- 
tween the patch test and the Pirqnet test (Table I). 

Table I 


Results op Patch, Pikquet, and 1 -.1000 Maxtoux Tests in 257 Childeen 



CASES 

[ MANTOUX 1:1000 

NEGATIVE ] 

1 POSITIVE 

Patch 0 

Pirquet 0 


60 1 

I 3 

Patch + 

Pirquet + 

44 

Not 


Patch + 

Pirquet 0 


2t 

7* 

Patch 0 

Pirquet + 

3 i 


1* 


257 




•Chest X-ray positive in 1 additional case in which Mantoux test was not done, 
fXo clinical evidence of tuberculosis. Chest X-ray negative in one case. 


The Mantoux test was done in 63 children in wliom both the patch 
test and the Pirquet test were negative. The Mantoux test was nega- 
tive in 60 children and positive in 3 children. Although the number 
of eases is small, we may conclude that the patch test showed about 
95 per cent as many reactors as the 1 -.1,000 Mantoux test. Only 3 
po.sitive reactors were missed by the patch test. 

In 10 patients the patch teist was positive and the Pirquet was negative. 
The Mantoux test was positive in 7 of these eases and negative in 2. 
In one additional child the Mantoux test was not done because the 
chest roentgenogram sliowed a tuhercidous lesion. There was no clini- 
cal evidence of tuberculosis in the 2 children with negative hlantoux 
tests. The chest roentgenogram in one child was also negative. The 
patch test was therefore more sensitive in 8 cases than the Pirquet 
test, whereas in 2 eases the patch test gave a false positive reaction. 

The patch test was negative in 3 children who had positive Pirquet 
tests. The Mantoux test was positive in 1 of these children. In the 
second child the chest roentgenogram .showed evidence of a tuber- 
culous infection, and the JIantoux test was omitted. The third child 
did not return after the Mantoux test was done. 

No general reactions were noted following any of these tests, nor 
were any of the skin reactions very severe, IVe found no difficulty 
in interpreting the patch test especially after some experience with it. 
Of the three tnherenlin tests, the patch test is considerably simpler 
to do. There is a further factor that no pain is caused, and no 
“needles” are exhibited. A disadvantage to be reckoned with in 
young children is their tendency to remove the patch. 


CONCLUSIONS 


It seems that the paJeli test is about 
test in routine luborculin testin". 


as .satisfactory as tlie Pirquet 
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From our series one would judge that 95 per cent of the iiositive 
reaetoi's are determined by the patch test as compared to the 0.1 mg. 
i\Iantoux test. Two chilcLreu gave positive patch tests without evi- 
dence of pulmonary tuberculosis. These children had negative llantous 
tests. It is our impression that these were false positive patch reac- 
tions. "^ith this reservation in mind we believe that the patch test 
is a satisfactory tuberculin test for general use. 
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ATEOPINE INTOXICATION 

Its Manitestations in Infants and Children 

Henry G. Morton, MD. 

Durham, N. C. 

P EEHAPS no otlier drugs, except plienobarbital, are more widely 
used in pediatries than belladonna and its derivatives. They ai’e 
used for the treatment of enuresis, pylorospasm, refraction of the eye 
or treatment of various eye diseases, preoperatively to diminish secre- 
tion, for the treatment of the chronic postencephalitic Parkinsonian 
sjmdrome, and many other conditions Although atropine usually is 
used with impuuitj^ sj^mptoins of intoxication occasionally occur. 
Unfortunately they are often unrecognized as being related to the 
administration of the drug, and fatalities may result. Prom 1930 to 
1938 eight cases of atropine poisoning with two fatalities have oc- 
curred among 3,200 pediatric admissions at the Duke Hospital. Be- 
cause of the unusual features of some of these cases they are reported 
in detail. 

CASES 


Case 1 — H , a 3 year old iilute girl, -was brought to the Duke Hospital because 
she had perforated the cornea mth a pair of scissors Prior to operation, 6 drops 
of a 1 per cent atropine solution ivere dropped into the eye, and 0 1 mg. of atropine 
was given subcutaneouslj . After the operation (conjunctival flap for corneal per- 
foration) approximatel} 1 o gm of a 1 per cent atropine ointment were placed on 
the dressing next to the eje, and the child was sent to the ward at 11:20 p.m. 

Laboratory eiamination shoned the white blood count, 32,000, red blood count, 
5,770,000, hemoglobin, 17 gm (110 per cent Sahli) ; urine, one plus albumin. 

Course 


11 20 P.M Returned to the nard; pulse 134, respiration 24, color good. 

11 40 p M Temperature 30 8° C. (103 7° P ) 

12.00 midnight Restless, thirsty, and complaining of heat; pulse 160, respira 
tion 20 

2 00 A.M Restless, respiration shallon and rapid, respiration 54, pulse 168. 

4 00 AM. Vomited, slight flush, temperature 42° C. (107.0° F.). 

6 00 AM Voided and had stool, nauseated; temperature 42° C. (107.6° P.) 
pulse ICO, respiration 58 

5 00 \ M Voided and had stool, vomited, body rigid, 0 3 gm aspirin and 

alcohol sponge given, temperature 41 8° C , fell to 40 8° C 1107 ^ 
to 103 5° r ). • 1 - 

10 00 \M Eight ce 10 per cent calcium gluconate intraienou=h and a con 

000°' V)'"''" given; temperature 37.8° C. 


11 on \ M 


Vomited, re-pond, d poorly, C mg. pilocarpine given 
piil-c Mcah, temperature 3^5“ c. (jqi •;« j- ^ 


’^uboutancouclj ; 


H<.’plTat "f Fcllatrlcs. D..Kc Vnivcrsitv 
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12:00 r.M. Ttco hundred c.c. 10 per cent glucose given intravenously; temperature 
39° C. (102.2° F.). 

1:00 p.M. Respiration labored, pulse weak and irregular, condition very poor, 
vomited, chewing tongue, alcohol sponge given. Temperature 
40.3° C. (104.5° F.). 

2:00 p.M. Green watery stool, ice packs applied. 

6:12 r.ii. Expired. 

Total amount of atropine administered was IS.l mg. 

Post-mortem examination revealed perforation of the anterior chamber of left 
eye covered by conjunctival flap; acute congestion of the posterior portion of left 
upper lobe of lung; cloudy swelling of liver and kidneys; injection of superficial 
blood vessels of brain. 


C.VSE 2. — A 2-year-old negro boy was brought to the Duke Hospital because of 
.a lye stricture of the mouth upon which a plastic operation had been done at another 
hospital. The morning of the operation, the patient was given atropine and morphine 
preoperatively, and atropine postoperatively in unknown amounts. About four hours 
after the operation the child had definite signs of pulmonary congestion and cardiac 
dilatation; he was transferred to Duke Hospital. At tliis time the temperature was 
40° C. (104° F.) ; pulse, 180; respirations, 60; and blood pressure, 90/00. The child 
was dehydrated, and the skin was hot, dry, and loose over the abdomen. The pupils 
were contracted; the mouth showed signs of the repair operation; and the lips were 
dried and fissured. Respirations were rapid, and squeaks, wheezes, and rales were 
heard over both lungs. The heart was markedly enlarged to the left. No murmurs 
were heard. The abdomen was soft though slightly protuberant. 

Laboratory examination showed white blood count, 14,000; hemoglobin, 14.4 gm, 
(93 per cent Sahli). 

Course . — The child was placed in an oxygen box, and parenteral fluids were 
given. The temperature fell to normal, and the pulse to 120 by the next day. 
IVithin forty-eight hours the respirations fell to 40, .sweating started, and by the 
third hospital day the heart had returned to normal size. The remainder of the stay 
was uneventful. 


Case 3. — D. .T., a 3-ycar old white girl, was brought to the Duke Hospital because 
of failure to develop. The past history and physical examination revealed that the 
child had never w.alkcd or talked, was mentally deficient, and probably had a patent 
ductus arteriosus. 

Laboratory examination showed white blood cells, 15,000; red blood cells, 
4,750,000; hemoglobin, 15.3 gm. (98 per cent Sahli); urine and IVassermann test 
were negative. 

Course.— The pupils were dilated witli 2 drops of 1 per cent atropine in each eye 
for ophthalmoscopic examination. At S i>.M. the temperature was 37.1° C. (9S.7°F.). 
At 12 midnight it had risen to 39..3° C. (102.7° F.), and the child became very 
restless. At 4 a.m. the temperature was 40.1° C. (104.1° F.), and the patient be- 
gan to shriek and had a generalized convulsion. Respirations became verj* irregular 
and labored; the heart became weaker; and at 7 A.it. the pul.=e was barely per- 
ceptible. The child died shortly thereafter despite the use of caffeine and adrenalin. 
The total amount of atropine administered was 2 rag. (2 drops of a 1 per cent 
solution in each eye). 

Case 4.— K. M.. an S-montlv-old svhite boy, was brought to the Duke Hospital be- 
cause of inability to hold his head up. failure to gain weight, and vomiting. The 
referring pediatrist reporfed that when given 0.004 mg. (gr. 1/1.000) atropine every 
three hours for the vomiting, the child developed a high fever after two or three 
doses. 
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Lahoratory.—Rci blood count was .1,700,000; hemoglobin, 11.2 gm. (72 per cent 

SaMi). 

Course . — The patient’s temperature on admission was 37.2° C. (98.9° F.). The 
child was given 90 c.c. of formula every four hours with 4 drops of a 1 to 5,000 solu- 
tion of atropine sulfate (0.04 mg.) twenty minutes before each meal. The tem- 
perature rose to 38.5° C. (101.3° F.) at 4 A.M., 39.5° C. (103.1° F.) at 4 P.M., and 
ranged there for the next two day.s. During this stage the pupils dilated, and the 
face was flushed. Atropine was discontinued on the tliird hospital day, and the 
temperature fell to 38° C. (100.4° P.) twenty-four hours later, and to normal within 
another twenty-four hours. The remainder of the hospital stay was uneventful. 


Cases 5 and 0. — A. S. H. and M. M. H., white twins, ate three alophen pills 
shortly before lunch; about one-half hour later the children looked flushed, and the 
empty pill box was found. The children were then brought to the Duke Hospital, 
and their stomachs were washed out. The only symptoms were flushed skin and 
dilated pupils. 


Aloin 

.Strychnine 

Belladonna 

Ipecac 

Phenolphthalein 


Alophen 

1/4 grain 
1/80 grain 
1/12 grain 
1/15 grain 
1/2 grain 


pills 

16.0 mg. 

0.8 mg. 

5.0 mg. (or 0.05 mg. of atropine) 

4.0 mg. 

32.0 mg. 


Case 7. — ^E. D., a 5-year-old white boy, soon after receiving atropine drops for re- 
fraction, had a reaction. The temperature rose to 38.6° C. (101.4° F.), the skin be- 
came flushed, and he became hj-peractive. The child was put to bed, ice packs were 
placed on the head. During the next two hours, the temperature returned to normal, 
the flush disappeared, and he made an uneventful recovery. 

Gases 8 and 9. — A 4-yeat-old negro girl and her 2-year-old brother were given a 
broth made from jimson weed, which contains stramonium, the action of which is 
similar to that of atropine. Five hours later the cluldren were brought to the Duke 
Hospital because they were stuporous and complaining of dizzy sensations. The tem- 
perature, pulse, and respirations were normal; the pupils were dilated and reacted 
poorly to light. A flush could not be seen. The children were screaming and ir- 
ritable. The patients’ stomachs were washed out, and fluids were “forced.” Ee- 
cQvery was uneventful. 

SOURCE OP ATROPINE 

Belladonna, its refined extracts, and related drugs are deriyed from 
plants, several of which grow wild in fields and, when ingested, con- 
tain a sufficient amount of the drug to cause poisoning. In some in- 
stances death has resulted from eating them.^ 


Airopa bclhidonna 
Datura stramonium 


Ili/osri/auus uiffcr 
Maudrariora officinalr 


The “deadly nightshade,” found in 
cultivation. 

Thom apple, ’ “Jamestown weed,” 
“jimson weed,” or “coeklebur/’ 
found generally throughout the 
United States. 

Henbane,” found in northern United 
States, rarely in the South. 
“Mandrake,” found in cultivation. 
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Poisoning lias oceuiTed from eating cooked tnrkej'S" and rabbits,® 
wbicdi apparently had been feeding on some of the above plants. The 
sernm of rabbits has been shown to neutralize atropine,"* and this may 
account for the apparently normal condition of the animals. In one 
instance fifteen girls had mild toxic symptoms from eating Thanks- 
giving turkey ; a broth from the meat of the fowl later readily dilated 
the pupil of an adult.- 

The most common source of poisoning comes from the use of 1 per 
cent ophthalmic drops (1 drop containing 0.5 mg. or %20 giai*!)- 
Poisoning has occurred in infants from the use of 2 drops of 1:1,000 
solution (0.1 mg. I%oo "I’-l to the drop) of atropine sulfate.® Poisoning 
has also occurred from the use of the drug when given subcutaneously. 


ACTIOK OP ATROPIXB 

In general the drug paralyzes the parasympathetic nerve endings 
and is antagonistic to the paras 3 'mpathetic drugs. In small doses it 
stimulates and in large doses depresses all bod.y functions. It speeds 
up respii-ation, reduces and maj* stop bronchial and other secretions, 
increases bod.v temperature, produces a flushed skin, dilates the pupils, 
parah’zes accommodation, relaxes the intestines, and prevents over- 
action of the bladder muscles. 


Amounts 
Mg. Gr.c 

0.5 (1/120) 

0.5 to 1 (1/120 to 1/GO) 

2 (1/30) 

3 to 5 (1/20 to 1/12) 

r (1/10) 

s (1/S) 

10 (1/G) 


Action 

Sloaness of pulse and very slight dryness of 
throat. 

Drj-ncss in mouth, often with thirst. 

Pupils dilated, not quite immobile, increase of 
pulse rate. 

Headache, dysphagia, alteration of voice, mus- 
cular weakness, and restlessness. 

Considerable dilatation of the pupils, disturb- 
ance of vision. 

Excitement and muscular incoordination more 
marked. 

Apathy. Hallucinations of delirium; uncon- 
sciousness. 


The figurc.s above indicate the usual amouut.s whieh affect adults, 
except tliose who are liyperseiisitive to tlie use of atropine. The 
minimal lethal dose has been stated to varv from 80 to 130 mg. in 
adults, and around 10 to 20 mg. in children. Pileher* gave 2 to 6 mg. 
of atropine to eight children, varying in age from 1 to 3 years, half 
of whom were feeble-minded, without causing toxic effects. Despite 
tlicse figures, deatlis have been reported in adults from the use of 
2 mg.," and in children from the use of 0.4 mg. of the drug.® The 
marked variation is well demonstrated by one child’s ability to 
tolerate 16 mg. a day and another’s reaction to 1 drop (0.05 mg.) of 
this same solution.-* 

The usual atropine sulfate solutions used are 0.5 aud 1 per cent; 
in the foniier one drop contains 0.25 mg. ()4.-.o S*’-) Rud in the latter 
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one drop contains 0.5 itig. (^/i 2 o S^'-) of atropine. Obviously the eaie- 
less use of eyedrops may cause severe toxic manifestations in certain 
individuals. 

TOXIC .SYJIPTOJI.c 

“Hot as a hare, blind as a bat, dry as a bone, red as a beet, and 
mad as a ben,” describes the more common reactions seen in poisoning 
due to belladonna and its derivatives. Other reactions occur, how- 
ever, with sufficient frequency to call attention to them. Dryness, 
thirst, flushing, dilatation of the pnpil.s, and impairment of vision are 
nsuallj' the presenting symptoms, followed by a burning sensation 
in the throat, difficult swallowing, nausea, sometimes vomiting, ex- 
citement, delirium, visual hallucinations, staggering gait, rapid pulse 
and respirations, retention of urine (atropine is eliminated principally 
through the urine), diarrhea, numbness of the extremities, depression, 
coma, and death. A leucocytosis of 12,000 to 17,000 often is present/''* 
The onset may occur within ten minutes after talcing the drug,'* or 
as late as a month after its continued use.'' Fever, which occur, s'’ in 
about 10 per cent of children, lias been unsatisfactorily explained, 
c.g., stimulation of the heat centers, suppression of sweating, paralysis 
of the heat-inliibiting centers, paralysis of the thermogenic inliibiting 
centers in the spinal cord, dehydration, pharmacodynamic action of 
the minute do.ses of atropine whicdi excite the vago.sympatbetic sjsstem 
stimulating the secretory function of the glands, chiefly the thju’oid, 
the resultant transient hyperthyroidism accelerating metaboli.sm, and 
producing abnormal heat, and last by a lyvpersemsitivity to the drug. 

Dryness, meaning dryness of the mouth and throat, diminution of 
saliva, thirst, difficulty in swallowing, and a dry skin are produced 
l)y suppression of the glands of secretion, i.e., salivary, sweat, lacrimal, 
mneous, gastric, and pancreatic. Tliese actions are localized in the 
receptive substance on the neiwe endings and are mutually antago- 
nistic to pilocarpine. The flush, red skin, and eruption are due to tlie 
dilatation of the eutaiicons vessels. The otlier symptoms probably 
come first from stimulation of the higher centers (excitement, delirium, 
visual hallucinations, and staggering gait), and second from depres- 
sion of the central nervous system (coma, convulsions, and deatli). 

TRUATMUNT 


T!u'ra)iy is siill nnsalisfactory. Atropine in small doses is antago- 
nistic to morphine, but. when used in larger qnantitic.s, its aetioi)''on 
the higher centers becomes very similar to that of morpliine in pro- 
ducing severe depression. Therefore, morphine .should he used with 
great eantion. or belter not at all. 

Tlie parasympathetic drugs (pilocarpine, physostigminc acetvk-ho 
line, and muscarine) are antagonistic to atropine and should be used 
m all cases of .n.isonmg. The usual dose is 10 mg. of piloearpine 
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repeated every half liour until the mouth is moist. The iiecessarj’ 
amount is said to A'aiy from fifteen to thirty times the amount of 
atropine that has produced tlie poisoning. It must be remembered 
that atropine paralyzes the nerve endings, and since the paras 3 ’inpa- 
thetic drugs act mainl.v through the nerves themselves, their benefit 
is doubtful, espeeialh- vlicii large doses of atropine have been given. 
Cerebral stimuli should be given as in poisoning bj' morphine. 

The extremelj- high temperature must be eontrolled bj^ sponges, iee 
packs, cold enemas, and moist sheets. Fluids should be forced. The 
bladder should be catheterized for there is often urinarj' retention 
and there is the possibilitj' of i-eabsorption of the atropine from the 
bladder walls. The stomach should be laA-aged to remove auj' atropine 
that might be present. Strong tea or tannin solution or, if these are 
not available, a weak solution of iodine should be used to precipitate 
the remaining alkaloid in the stomach. Finelj- powdered charcoal 
maj- be used to adsorb the poison. 

Sedation, if used, must be used cautiously for if the poisoning is 
severe enough, the added sedation plus the depressing action of the 
atropine on the higher centers will ouh* aggravate the existing condition. 

SUMM.VRV 

1. Atropine, though used with impunity in varied conditions, may 
cause poisoning; it also occurs in wild plants in sufficient amounts to 
cause poisoning if the.v are eaten. 

2. Poisoning has occurred in adults with doses of less than 1 ing.,^= 
and fatalities with 2 mg. In children fatalities have been reported 
from 0.4 mg. 

3. Four drops of a 1 per cent solution of atropine contain 2 mg. 
(Mio gi'O of the drug. 

4. Toxic symptoms: Uot, dry, flushed skin, dilated pupils, nausea, 
diarrliea, delirium, staggering gait, and coma. 

0 . Treatment consists of admini.stration of paras.vmpathetic drugs un- 
til the mouth is moist, copious lavage of the stomach, cerebral stimu- 
lants if coma is present, and catheterization of the bladder. High 
temperatures should be controlled b.v alcohol sponges, forced fluids. 
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DIAGNOSIS OF CONGENITAL SYPHILIS 


PATHOGjrOMOXlC CRITERIA 

William C. Black, ]M.D. 
Sais Diego, Calif. 


I T IS of great importance that the diagnosis of syphilis, whether con- 
genital or acquired, be certain before treatment is started because of 
the prolonged, expensive, and heroic specific therapy which is essential 
for its cure. In the case of acquired S 3 ’philis, an ordered procedure for 
absolute diagnosis has been developed and is in general use.^’ ^ In con- 
genital sjqohilis, for reasons to be elaborated upon later, no comprehen- 
sive diagnostic code has been established. Diagnostic criteria vary 
greatty in different communities.®'® The purpose of this paper is to re- 
\dew and evaluate existing means of diagnosis and to attempt to formu- 
late an outline of pathognomonic criteria.® 

Before the era of treatment for ajiihilitic pregnant women, congenital 
sjqihilis among the infants bom of these women was both common and 
severe. Stillborn and heavily infected premature oabies were of frequent 
occurrence. In full-term infants snuffles and skin rashes soon developed ; 
they ate poorly, failed, and died. It was the exceptional infant who 
remained healthy and did not manifest symptoms of his mother ’s disease. 
In 1924 routine blood Wassermann tests and appropriate treatment, 
when indicated, became the rule among the pregnant women presenting 
themselves at the Stanford University klaternity Clinic. During the 
preceding 12 years, 26 per cent of the 224 fetal deaths were caused by 
sj-philis. In the following decade syphilis accounted for onl}’- 2 per cent 
of 162 fetal deaths. This experience indicated the profound effect of 
prenatal treatment on the incidence of the fatal forms of neonatal con- 
genital sjqihilis. ileCord’s extensive experience'® with living infants 
born of .sjqihilitie women illustrates that severe infections are rare, mild 
infections uncommon, and complete freedom from infection, the rule, 
when proper prenatal treatment has been given. He states, “Regardless 
of the activity of the disease, sufficient ante-partum antisj-philitic treat- 
ment assures the woman a .sj'phili.s-fi-ee hab.v in 95 per cent of the cases.” 
There can ])e no question of the profound effect of ante-partum treat- 
ment in preventing congenital sj-philis.'- ” Moore' says: “Con- 
genital sj'philis is as nearly a preventable disease as smallpox.”! 


From tho Dopnilmcnt of Podiitrlc.s. .st-infont Univer^itv Ho«Diti1 mri r-..™ 
rhiMron-R of PhUmldpUli. Rp.-s.St<!.U;.- Clmid ^ «o.pitai, and from the 

•Mo«l .Cmrrlc.an nnil Enclish authorltic.-:’. * rooutro oronf of 
CfnKnl ryptUlU tii'foro in^UtuUnj; tre.itinf.nt. Tlio Gorman auttmriKf ® Y"' 

ratos irfaiimnt on rnxplclon "of .all now born chlMron mntWc Jv, 
fr-rttnus or In whom infoctlon W .«uep,-ctr‘il " Hoffmann* 

of Infirtocl m<n rot oh f n .'uClcIfnttv cnorcetic nrovontivo’^tJo 
nrort fan., Uni ..rpl.Uh. for ,n ,h„ way it ’iSn of"th^‘o'fc4^Sfif . A® 

t.\« Croat an .anlhorltv n« .c;ioJ:r,,* nrifc,>o tho aiciiri.in.- u ^ Precluded. 

r,-marV.. tl.nt "onr Imatoman trf.atmf-nt mctlioda mL"' fortunately un..;upportod. 

infantllo into tardKo horcdo'.vphlli-i" ^ nctho I-, maj be .“imply convertinc e.orlv 
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(Granted tlic profound benefits to the unborn infant of maternal treat- 
ment during pregnaney, it is of fundamental importance to know the 
mochis opcrandi of the ante-partum antisyphilitic medication if the 
status of the infant is to be properly appraised. Is infection of the fetus 
prevented or is an infected fetus “cured” ? Continuous bimetal treat- 
ment instituted before and continued throughout pregnaney in all prob- 
ability prevents infeetion of the fetus. It is generally believed that the 
product of conception in an untreated syphilitic woman is not infected 
liefore tlie fifth month of gestation. Such embryos as have been examined 
up to this period of iiregnaney have without exception appeared to be 
noi^-philitic.^ Thus it is apparent that treatment started before the 
fourth or fifth month of gestation prevents infeetion of the child. It 
has been shown that treatment given only during the last trimester of 
pregnancy increases the clianccs that the infant wiU be viable at birth 
and will develop no evidence of .syphilitic infection.' A eonsidei’able, 
but indeterminate, number of such infants may represent instances of 
congenital syphilis “cured” in utero. If this concept that intrauterine 
treatment of the infected fetus results in a lasting biologic cure in some 
cases is correct, then one must face the rca.sonable possibility that other 
infants will be born partially treated and will present the difficulties of 
diagnosis which often surround the partially treated disease in acquired 
syphilis.* 

The diagnosis of congenital syphilis, once concerned principally witii 
severe and relatively easily recognized eases, has been rendered much 
more difficult as a result of the nearly universal use of ante-partum 
treatment in infected womcn.^- • A more refined and judicious use 
of diagnostic methods is neco.ssary now in order to identify the occasional 
mildly infected infant among the many syphilis-free babies born of 
treated sypliilitie. mothers. Coincident witli tlie diminished frequency 
and severity of congenital syphilis, there must come a change in attitude 
toward the newborn babies of syphilitic women. 'Whereas previously the 
baby was properly considered probably syphilitic, now the infant may be 
regarded as non.syphilitic until proved otlierwise. At one time it was 
perhaps excusable to give anti.syphilitic treatment to all babies born of 
syphilitic women; only the cxcciitional infant was unjustly exposed to 
the dangers and disadvantages of unnecessary treatment. Such an 
attitude now would be an injustice to most of the babies. 

The diagnosis of bacterial di.sea.se is most .sati.sfactorily established by 
identifying the causative organism. Lacking this criterion, one must 
rely upon sjieeific and exclusive ehanges in the body tissues or fluids. In 
cither proving or disproving the pre.sence of .syphilis, eveiy case must be 

•It does not ncco.'i.cnrny follow, liowovcr. that the percentafre of Intrauterine "euros" 
will be the .same a.s in cases of aenuirert .syphilis receivinp comparable amounts of 
treatment. Tills point will liavc to be illiiininnttal by the results of prolonKcd follow- 
up study. There is rea.son to .suspect that -syphili.s is more easily "cured" in utero tlian 
in any period of e.vtrautcrine existence. If this is shown to be true, then many in- 
fants ’who.«e cases are eyaluated by the diaBnostlc criteria of Hoffmann’. • arc unjustly 
exposed to the hazards, expense, and discomfort of treatment. 
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judged on its own merits. “The diagnosis of syphilis must depend on 
the examination of the individual under consideration. ® A definitely 
positive or negative diagnosis cannot be established in the individual case 
by statistical probabilities. 

There are three main methods of investigation by which the unques- 
tionable presence or aiisenee of congenital syphilis in living infants oi 
children may be definitely determined: 

(1) liacteriologic examination 

(2) serologic examination 

(3) roentgenologic osseous examination 

Clinical evidences of syphilis are purposely not included as of absolute 
diagnostic reliability. Jeans® states, “Few of the clinical manifestations 
of [congenital] syphilis are pathognomonic.” Typical florid syphilis 
may be diagnosed by physical examination alone, but in such cases bac- 
teriologic, serologic, or roentgenologic proof is also present. On the 
other hand, many syphilitic baliies at birth show either no physical signs 
of the disease or only suspicion-arousing signs. The maternal history is 
valuable as a suspicion-arouser, but it cannot be relied upon for absolute 
diagnosis. The same remarks apply to the results of examination of the 
placenta. In florid syphilis the placental changes are often diagnostic, 
but in the physically negative syphilitic baby examination of the placenta 
will seldom give conclusive evidence for or against the presence of con- 
genital sj'philis.*'* McKelvey and Turner" found that in approximately 
9 out of 10 cases in which there were syphilitic changes in the placenta, 
tlie child was syphilitic also, but only 19 per cent of these infants were 
vialilc at birth and in an even smaller fraction were evidences of syphilis 
in the child “masked.” 


Bacteriological Examination. — Unfortunately it is not often possible 
to find T. 'pallidum in living congenitally syphilitic children. "When the 
siiiroehete is ea.sily found, the infection is usually heavy, and the 
diagnosis is readily established by other means. Complete diagnostic re- 
liance may be placed upon the presence of T. pallidum in dark-field prep- 
arations from skin lesions, but opportunities to examine material from 
open lesions in congenital syphilis arc seldom encountered after the 
first few months of life. Idaterial from mucous membrane lesions may 
contain T. microdeniium or T. macrodenlium, harmless spirochetes whicli 
must not be confused with 3'. imllidum. 


Ingraham'= has recently revived interest in dark-field examination of 
scrapings from the wall of the umbilical vein. In 6 of S stillborn 
syphilitic infants the examination revealed the presence of the spi 
rochetes. Of 87 living infants born of .syphilitic women but showhm 
no evidence of syphilis on physical examination, the umbilical vein scran 
ings were positive in 19 cases. Seventeen of tlie.se 19 infants and IS of 
. he remaniiiig (IS, in whose cases spirochetes were not demonstrated in 
the scraping., were all shown by other means (presumablv serolmde and 
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roentgenologic) to be actually infected. Tims a positive result from 
the scrapings of the ivall of the umbilical vein in accordance with In- 
graham’s technique showed a 90 per cent correlation with the presence of 
siqiliilis, but the tost was negative in about 50 per cent of the infected 
babies. A larger series than Ingraham’s is necessary to establish 
definitely the reliability of a positive test in proving infection in the 
infant. Ninety per cent is probabh' too low a figure for the actual re- 
liability of a positive result with this diagnostic method. Certainlj', if 
facilities for this type of examination are available, they should be used 
at least in those eases in which infection of the infant is probable on the 
liasis of maternal histoiy and treatment. 

Serologic Exammalio7is^/^\\eve is overwhelming evidence that "Wasser- 
mann reagin may be present in the circulating blood of newborn infants 
born of syphilitic mothers without the concomitant presence of spiro- 
chetes in the infant ’s tissues.’- -• Presumably the reagin, 

by passive transference, crosses the placental barrier from the maternal 
to the fetal blood. Thus a nonsjqihilitic newborn infant may have a 
positive blood 'Wassermann test. One effect of maternal ante-partum 
treatment, in our e.xperieuce. has been an increase in the propoi’tion of 
^j^^'philitic Wassormann-positive newborn infants. 

A number of investigators have discontinued making "Wassermann tests 
on newborn babies’ blood because they deem the test “unreliable” in this 
age group.’®' In 1936 we’’ showed that by titi’ation the Wasser- 
mann test could be made rougiily quantitative and that the quantity of 
reagin gradually fell to, and remained at, a subreactive level in non- 
sj-philitic Wassermann-positive newborn infants. Usually reversal oc- 
curs within two or three weeks, but it may take at least as long 
as 70 days (Case 1), The greater the amount of reagin, the slower is 
complete reversal. 

In the asjTnptomatic .sj-philitic infant reagin may be entirelj’- absent 
at birth, but it will be present uithin a few weeks or at most within four 
months. Jlore commonly the firet serologic test will be positive. The 
reagin responsible for tliis early positive test may be cither maternal or 
fetal in origin or may be a mixture of both maternal transplacental 
reagin and native fetal reagin. In general, titers tend to be higher in in- 
fected than in uninfected infants. If the cord blood reagin titer exceeds 
by a wide margin the maternal level, one cannot escape on theoretical 
ground the probability that the infant is syphilitie. There is as yet not 
enough clinical support to con.sider this observation of pathognomonic 
significance. Serologic diff'erentiation between the infected and non- 
infected newborn infants depends, in our present state of luiowledge, up- 
on an increase in the amount of the reagin in the infected baby. 

Our experience subsequent to our original report has confirmed our 
findings. Kisiiig iiuwunts of .senun reagin in the asyjiiptoniafie physieally 
negative .syphilitic infant, followed by the development of snuffles, an 
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ulcer o£ the umbilicus, and the finding of spirochetes in material from 
the nose and umbilieus, huYe been observed. Prompt healing followed 
treatment (Case 2). An unequivocal rise of the blood Wassermann 
reagin titer is, in our opinion, positive proof of sj'pbi^is* The diagnostic 
value of the quantitative Wassermann tests has been substantiated by 
Christie.^^^ 

A newborn syphilitic baby may have a negative blood Wassermann 
test. In our personal experience such an occurrence is uncommon, but 
in other localities the seronegative syphilitic infants apparently con- 
stitute a frequently observed and diagnostically difficult problem.^’ 

We have never encountered an infant who was seronegative at two 
months of age and seropositive later. This coincides with the experience 
of Cooke and Jeans.^^ In a series of 273 cases of syphilis in children, 
Rolierts” encountered 103 infants with negative cord blood Wassermann 
reactions. Twenty-seven of these infants had subsequent negative blood 
tests, but only two of these negative tests occurred after the fourth 
month. Thus Roberts states, “These observations seem to justify the 
conclusion that it is probable that an infant bom of a syphilitic mother, 
reaching the fourth month of life without physical or serologic evidence 
of the disease will escape the infection.” The fear has been expressed 
that a child may occasionally be continuously seronegative and physically 
negative for years and eventually develop “tardive” congenital syph- 
ilis t No conclusive cases of this type have been recorded. This fear 
is perhaps to a large extent carried over from the pre-Wassermann era 
when the seropositive, physically negative case could not be diagnosed 
till clinical “tardive” syphilis developed. We may then state that in 
our present state of knowledge two consecutive negative blood Wasser- 
mann tests and one negative spinal fluid Wassermann test in an untreated 
infant six months of age rule out congenital syphilis. McKelvey and 
Turner' recommend periodic serologic tests for a year or two longer. 
At any time after the first four months of life, two consecutive prop- 
erly done, strongly positive, blood AVassermann tests are absolute proof 
of syphilis. Alost anticomplementaiy AVassermann tests occur in cases 
of syphilis. It is not improbable that congenital syphilis oecasionalty 
‘ ‘ cures itself. ’ ’ IIow often this occurs cannot be stated. Rarely, in older 
children or young adults who have never received any specific treatment, 
tlie blood is seronegative, and there arc no physical signs of congenital 
s\-philis except for typical Hutchinson’s teeth. If the spinal fluid is like- 


•AccumuHtlnK c\iacncc •sccmi to Indicate that In the neonatal neriod the 
of tlio blood Wa-.<=crmann tc«t differs from that of the Kahn M^ine or w 
In the cases reported In 193C'' .and In subsequent oNaniples of seropositite 
nenbom Infants, pe ln\e found the Hinton test to be positne mueb Ie« 
tlnn the Wassermann test. GrcRor .-."O r.-..—.. ‘ ^ /'^eduently 

po*;\U\e Kalm '\r\d KUno reactions a** mam* 

tI\o non'^A phllUlc n^'^born^ and Rob\ their seroposi- 

taor'viVsc \n bonsApbllitic b'lblr^? cord blood frequently 

Wc aro not Aol Miro tliit hemoKsCs not positive. 

p-vralKo ro‘iult'5 A\lth the Wassermann .and Hlmo^Ws’S.'’'' 

"■"'>'r”\'matcrnalf 'treUinent’^mcthod^ fortunately unsupported, 

fantll, Into tnrdUe heredos> phllls " methods ma> be simply conrertlng early in- 
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wise negative, treatment .should not be given. Because of the great 
.specificity of the Hutchinson '.s tooth, spontaneously “cured” congenital 
.syphilis may be diagnosed in these cases. However, less than 1 per cent 
of the 521 syphilitic infants and children between the ages of 2 weeks 
and 15 years seen in the twenty-year period from 191-4 to 1934 at the 
Harriet Lane Home of the Johns Hopkins Hospital in Baltimore had 
negative blood IVassermann reactions.--^ 

Rocnifjcnolofjic Gaseous E.raminaiioit . — Disregarding for the moment 
the question of possible or probable specificity, it must be acknowledged 
that roentgenologic findings are necessarily a much less direct form of 
diagnostic evidence in a bacterial disease such as s.yphilis than is the 
identification of the living organi.sm or the jiositive specific spirochetal 
serologic reaction. Pathognomonic significance can be placed only upon 
those roentgen changes which by histopathologic, serologic, or bacterio- 
logie correlation can bo shown to mean active syphilitic infection. 
Furthoi-more, the roentgenologic diagnostic evidence must be of such 
definite and unequivocal nature as to permit no great difllerences in in- 
dividual interpretation. In this connection the following remarks from 
Cooley and Reynolds^^ are pertinent: “The use of the x-raj' for diag- 
nosis has by no means attained the status of an exact science. Its value 
in any particular study must depend on the interpreter’s understanding 
of the physical characteristics and limitations of the method itself, and 
of the pathologic states in question and the physical effects to be expected 
from them. To attain the highest degree of accuracy in the reading of 
films requires a combination of laiowledge of the roentgenologist, the 
clinician, and the pathologist, and either roentgenologist or clinician will 
be successful in proportion to his competence in all these fields. It is to 
be assumed that each of these several observers has made painstaking 
effort to qualify himself in the.se rc.speets, and the fact that they so often 
fail to agree must be looked upon as evidence that we have not as yet 
leaimed to use the x-ray as an instrument of precision.” 

The diagnostic roentgenologic osseous changes in congenital .syphilis 
have been most definitely defined in the English and American literature 
by HcLean.^^ However. McLean liimself did not look upon roent- 
genologic studies as of premier reliability. He states that it is not “sug- 
gested that roentgenology will ever a.ssume the place now held by 
serology in the diagnosis of the disease," and further, “it is only by the 
correlation of clinical, serologic and roentgenologic observations that 
knowledge of congenital syphilis will be furthered.” His thorough, 
critical, and widely accepted study concerned itself with 102 cases of con- 
genital syphilis. That the average intensity of infection in his cases was 
great is shown by the mortality of 42.1 per cent. In 24 cases, the bones 
were examined histologically. In 96 ca.ses in which serologic tests of the 
blood were made (mainly Kahn and Xognehi tests), the results were 
]iositivo in 95, anticomplcmentaiy in 1, and negative in none. In only 
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17 cases (16.6 per cent) were clinical evidences of syphilis "masked.' 
Hence IMcLean based his study on a group of cases of severe congenital 
sjTihilis. In only 2 of the 102 cases was a positive roentgenologic diag- 
nosis made before the positive serologic findings were obtained. In one 
of these tw’o, a positive lilood test was obtained twn days after the roent- 
genologic diagnosis ivas made. This certainly does not prove that hone 
changes actually preceded serologic changes. In the other case, an infant 
si-Y weeks old, slight hone changes which were passed as "negative for 
o.sseous syphilis” by "an experienced roentgenologist” were present 
when the Kahn test was negative. At 10 weeks of age, the presumptive 
Kahn test ivas 4^, 4+, 4+. At 31/2 months, roentgenologic examination 
shoived a marked progression of the osseous changes. The early bone 
changes in the light of .subsequent serologic and roentgenologic events 
were undoubtedly related to syphilitic infection in this case, but a 
positive diagnosis of syphilis could scarcely be made on the basis of these 
early minimal and possibly nonspecific bone changes alone. 

On the basis of his experience, McLean listed ten types of roent- 
genologic osseous changes which he considered diagnostic "on roentgen 
evidence alone” of congenital syphilis in the first months of life: 


"1. 'Well-defined saw-tooth metaphysis in well calcified bones 

2. Deep zones (in tlie longitudinal axis) of submetaphyseal rarefac- 
tion 

3. 'Multiple 'separation of epiphyses’ with or without impaction in 
bones which are not rachitic 

4. Bilateral symmetrical osteomyelitis of the proximal mesial aspects 
of the tibiae 

5. Jlultiple cireumsoribed osteomyelitis of the long bones shown by 
the roentgen ray.s as patchy areas of rarefaction 

6. Multiple longitudinal areas of rarefaction (osteomyelitis) in the 
shafts of the long hones, sometimes re.sulting in fractures 

T. Destructive lesions at the mesial or lateral aspects of the metaph- 
ysGS (foci of rarefaction) 

8. Multiple areas of cortical dc.struetion generally seen within a 
centimeter of the ends of the hones. 

h. Double zone of rarefaction at ends of bones 

10. Localized periosteal cloaking occurring in more than one hone.” 


Tlu-se diagnostic criteria have been widely accepted since their formu- 
lation in 1931. Obviously bone changes as seen on the roontgenomvun 
must have modi'sl beginnings, and McLean recognized the Don.spccificity 
of the earliest change.s. i.c.. increased density of Dio zone of lemporar'v 
calcificiUiou, and mild or moderate degrees of proximal rarefaction * ' 
(’ritcria 13. 4, 5 0. 7 and 8 are .still accepted as pathognomonic. 
A very bigb degree ot tcclmical perfection i,, making the roentgonocram 
,s necessary for dear and , me, p, {vocal demonstration of criterion 1 
Simple mereaso m the density of the metaphysis is definitoiv not dla- 
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nostic of sj^pliilis aceording to lleLean. In criterion 7 the changes should 
he multiple and very definite. 

There is perhaps some question as to whether criteria 2, 9 and 10 are 
sufficiently reliable to retain their pathognomonic significance. As for 
criterion 2 ive feel, even on ilcLeans personally reported experience, 
that perhaps it should not be included in its present form as a sign by 
which a definite diagnosis of congenital syphilis can be made “on 
roentgen evidence alone. ’ ’ llinor and sometimes rather marked degrees 
of submetaphyseal rarefaction occur in anemia in infants and in other 
conditions in early life in which growth has been disturbed. There 
should be perceptible disturbance of bone architecture before diagnosing 
.syphilis on this criterion. I would suggest that this criterion be 
changed to read: “Deep zones (in the longitudinal axis) of sub- 
metaphyseal rarefaction with perceptible disturbance of cancellous 
bone architecture.” As in criterion 1, a high degree of technical per- 
fection in making the roentgenogram is necessary to demonstrate this 
point unequivocally. The conditions of criterion 9 may be simulated 
occasionally by nonsyphilitie states and by two, spaced, antenatal or 
postnatal courses of bismuth.-® An example of the changes of criterion 
10 occun'ing in a nonsyphilitie infant in the second month of life is 
reported in a subsequent paragraph (Case 3). So for criteria 2, with 
suggested change in phrasing, 9 and 10, we desire diagnostic confirma- 
tion from seroIog.v, bacteriology or roentgenologj- (by definite progi’es- 
sion of the osseous changes) before an absolute diagnosis may be made. 

Several investigators have recentl,v reported that changes in the 
skeleton occur with surprising frequency in seronegative and plysicall.v 
negative infants born of s.vphilitic women, and have concluded that the 
osseous changes as shomi by the roentgenogram are not infrequently 
more delicate indicators of the pi’esencc of siqihilitic infection than are 
serological findings. If these observations and conclusions, never antici- 
pated b.v jMcLean himself, are conclusivel.v shown to be true, they will 
revolutionize present-day concepts of the pathogenesis of congenital 
.syphilis, and dim the apparent brilliance of the results of ante-partum 
prophylaxis. 

In view of the fact that the ease material of these recent astonishing 
rcjiorts is not comparable to McLean’s case materia], it follows that the 
conclusions of the latter do not necessarily apply directly to the former. 
Parmelee and Halpern^ reported materiiil which in their opinion showed 
a marked superiority of osseous changes over serologic findings in the 
diagnosis of coiurcnital syphilis throuahout the first .vear of life. The.v 
report that the roontuen examinations were '"positive” in 95 per cent of 
the infected infants, whereas tlic serologic tests were positive in onl.v 
29 per cent. The paper contains no individual case reports, no reproduc- 
tions of roentgenograms, no statement of minimum diagnostic roent- 
genologic signs, no correlation ■with maternal treatment, no reports of 
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spinal fluid examinations, and no necropsy proof. The report is based 
on the eases of 104 infants, 79 of which were properly studied at birth, 
60 at six weeks, 35 at three months, 23 at six months, and only 8 at 1 
j'ear. Sixty-seven eases (64 per cent) were considered “positively in- 
fected. ’ ’ In the discus.sion at the end of the paper some light is thrown 
upon the probable source of error by the following statements: “The 
earliest manifestation is the thickened epiphyseal line with a narrow 
zone of rarefaction immediately shaftward in the metaphysis” and “if 
phj’sieians become familiar with the roentgenologic signs of syphilis, they 
will find a surprisingly large number that do show some evidence of 
sj'philis.” Hence the minimum roentgenological change considered 
“positively” diagnostic was apparently “the thickened epiphyseal line 
with a narrow zone of rarefaction immediately shaftward in the metaph- 
ysis.” 

McLean warns specifically against accepting increased density of the 
zone of temporary calcification and mild or moderate degrees of sub- 
metaphyseal decalcification as diagnostic of congenital sjTihilis. He says, 
in referring to the former, “It has been my experience that the roent- 
genologist should be cautious about making a diagnosis of syphilis on this 
evidence alone.” Of the latter, he states “. . . it does occasionally occur 
in conditions other than syphilis. . and further, “although the roent- 
genologist is willing to defer to serology and clinical manifestations for 
the diagnosis of syphilis in a ease showing the aforementioned osseous 
changes ... he cannot make an unequivocal diagnosis of the disease on 
this roentgen evidence alone.” Even in syphilitic infants, these two 
changes, IMcLean states, “may not be due to any local action of the 
spirochetes, but to the systemic effects of the disease on the blood” and 
may thus be nonspecific. Caffey-® has recently shown that maternal 
antc-partum injections of bismuth may produce dense fetal metaphj'seal 
lines, another source of error for the unwary. 


Another report worthy of comment is Ingraham’s paper, “Roentgen- 
Positive Seronegative Infantile Congenital Syphilis.”-^ He states that 


during the course of the study of 134 selected cases there were “only nine 
in which the diagnosis of congenital .sjqihilis was suggested by routine 
physical examination and serologic study before the x-ray films revealed 
lesions in the bones. In this same group roentgcnographic evidence of 


hone changes which have been described as characteristic of congenital 
syphilis was found in 49 cases (36.5 per cent) ... in 26 cases (19.4 
per cent) at six days, before discharge from the maternity division, and 
ill 23 additional cases (17.1 per cent) at ages from 1 to 10 months ” 
No statement is made to indicate what were considered to be minimum 
diamiostie roeutgcnoloiric signs, and there is no table or other record 
to show the results of smulfamom serologic and roentgenolomc exam 
illations in the group as a whole. Without lhe.se two bits of essential in 
formation, the paper loses much of its force; for the minimum roentgen 
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criteria may ha\e been of sucli a minor nature as not to be acceptable 
as of estalilished pathognomonic significance, and. if the serologic exam- 
inations x\ere not made at about the same time as the roentgenologic 
examinations, it would be impossible to determine which developed first, 
diagnostic roentgen changes or positive serologic reactions. 

There are eifrht illu=tr.atnp i:i‘-e lepoit*. in tin- pajiei. Case 1 is tliat of a normal 
non bom infant u=pi1 as a eontrol Ca^c 2 is that of a sjphilitic baby, ^eroncgatiie at 
Inrtli, roentgen po-ituc at three necKs of age, and ioentgen-po-iti\e at three months. 
.\pparentl_\ no Wa'-^ermann oi otbei seiologie test nas made except at birth. It is 
cpiite po'-il)lc tiiat tlie serologic leaction was positne at the time the fiist roentgen 
examinations ncre made. Case S is that of an infant born of a nonian nho acquiied 
siphdis nhen tlirce iiiontlis pregnant. She had icceived eight injections of neoarsphen- 
amine in the latter pait of piegnancj. The infant was seionegatiie at biith and Iiad 
no further blood test till slip \%as three and one half montlis of age. At this time the 
serologic reaction nas strongl.i positiie and florid siplnlis nas appaient. At six dais 
of ago an osseous loentgenogiam reiealed slight suspicion arousing nondiagnostic 
changes nhich at three and one half months had progie«=cd to extensive lesions. 
Tins case, like Case 2, iiieieh shows that a babv who is seronegative at birth may 
be svphilitic. Since the mother's infection occuiied duiing pregnancy, this infant 
should have had moio frequent blood IVasseimann tests. Case 4 is that of an 
infant who'C mother was infected late in piegnaney and received no antepartum 
treatment. The cord blood 'Wasseriiiann reaction was positive. At six weeks of age 
tlio infant was seronegative Xo fuithci serologic tests woie done till tlie infant was 
four and three quarters iiiontlis old at wliieh time the leaction of the blood was found 
to be sfrongb positive. Eoentgenograms at biitli sliowcd minor bone changes. At 
two and one Iialf montlis and at five months tliese changes liad progressed to 
patliognomonic sjqihilitic lesions. Again in this case, the lack of simultaneous blood 
and roentgenologic examinations vitiates tlie conclusion that diagnostic bone clianges 
preceded positive .serologic changes. It is certain tliat tins infant was infected either 
shortly before or at birtli. Possiblv circulating IVasseimann rcagin had passed the 
placenta from the iiiotlici 's circulation hefoie paituntion and then disappeared before 
the infant's own ro.igin began to rme about six weeks later. IVe are not willing 
to accept tlie ‘‘narrow band of sclerosis at the distal nietaplivsis ” and “nairovv 
band of rarefaction proximallv.” which wore noted at six davs of age, as 
pathognomonic of sjphilis even though the clinical prohabilitv tliat the infant was 
infected is overwlieliiiing in n speiinl case of this soil. In Case 3, it is not clear 
from the protocol whcthci the negative blood reactions weio obtained at tliiec 
months or at five months of age. .Tudging from the description, the bone changes 
were rather bizarre Tliere is no doubt that the infant was sj-philitic. A negative 
blood test in a sevoreh infected infant of this ngc is so icmarkable that it would 
have been wisp to have repeated the blood test to rule out any possible error. This 
case presents the most convincing evidence of the entire group, of the failure of 
scrologv to indic-atc infection, but evc'ii hero the positive results of the dark field 
examination and not tlic [icc uliar looiitgonologic changes are tlic conclusive proof 
of infection. This mfnnl luav have Iiacl aiquired. not congenital, sv-phibs, for the 
mother sliowcd no cvidciu c' of infcc ticiii. If this were tlie case, the positive dark field 
fmdiiigb wore perliaps obtaiiied during the carlv seronegative phase of acquired 
svphilio. In Case u the cord lilood 'Wassormaiin reaction was negative. At three 
month' the infant had florid svphilis; the XVnssermann reaction was positive, and 
there were definite marked roc'ntgeiiologic ihaiiges tvpical of o-seous .svpliilis. Tins 
ease niereh 'how- that an infant with a negative cord Wasseriiiann reaction may 
liavc svphilis. teiiiec the niutlu'r was known to be 'vplnlitic and had received no 
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treatment during tins pregnanej, the babj ’s blood should Imre been checked more 
frequentlj In Ca=e 7 the infant rras not prored to be sjphiliHc although the mother 
uas infected The infant uas seronegatire at two months, at which time \ raj 
examination showed “marked flaring and seletosis of the distal metaphjses of the 
radius and ulna bitaterallj There was perw-titis on the outer aspects of both 
femurs and both tibias ” This description does not conespond uell uith any of 
McLean’s diagnostic ciiteria Case 8 describes a congenitail> deformed infant who 
died of pneumonia Both mothei and infant weie physically and serologically 
negatiie Howevei, the dcsciiption of the roentgenologic osseous changes in the 
infant seems to be characteristic of congenital syphilis Without a postmortem 
examination leport, the speciflcity of the bone changes may peihaps be questioned 


In another lepoit appealing at about the same time as the one just 
discussed, Ingiaham® presents the mateiial in soincuhat more detail 
Especially worthy of comment is the table showing the effect of maternal 


tieatment on the incidence ot stphilis in the child Sj’'philis was 
diagnosed in 48 2 per cent of the infants boin of women who were treated 
for from four to eight weeks dming pregnancy, wheieas McKelvey and 
Turner" diagnosed syphilis in only 20 2 per cent of the offspring of 
women receiving the equivalent of three to six weeks of treatment (1 to 
2 gm of arsphenamnre nr 0 3 gm doses weekly) during pregnancy A 
relatively small part of this maiked difference might be due to the differ- 
ence in drugs employed, hut this should be more than offset by the one 
to tw'o w’eeks (approximately 30 per cent) longer periods of treatment 
of Ingraham’s cases In cases m wdiieh there was no prenatal treatment, 
Ingraham diagnosed syphilis in 79 8 per cent of the infants whereas 
McKelvey and Turner found 64 6 per cent to be sj’philitic In cases 
in which there weie moie than thirteen w’eeks of ante-partum treatment, 
McKelvey and Turner found no syphilis, whereas Ingraham dragnosed 
syphilis in thice of twenty similar cases (15 pei cent) So under all 
conditions of ante-partum tieatment, Inrt especially in the middle ranges, 
Ingiaham diagnosed syphilis in the offspring much more frequeirtly 
than did SIcKelvey and Turner The difference is due primarily, I be- 
ho\e, to Ingiaham ’s oxer -refined roentgen diagnostic criteria * 

Thus the reports of Paimelcc and Ilalpcrn and of Ingraham do not, in 
our opinion, piove the supeiioiit.r of roentgenology over serology in the 
diagnosis of congenital sy philis In all three lepoits-'- an attempt has 
lieon made to attach pathognomonic significance to the earliest discernible 
loentgenologie changes nr the bones That these minor changes are often 
lelated to syiihihtic infection is not to he argued, hut at this stage the 
( hanges may he due to causes other than syphilis They should certainly 
he looked upon as suspicion-aionsing but not, in our present state of 
knowledge, as diagiioslie signs ^Yhcthcl or not the mdiridiial infant 
showing tiiese changes is syphilitic will he piored hv subsequent 
s^^ic. loentgenologie, oi haetenologic cxamniation and oceasionallv 


•Tlu ^nJorU^ of InKmh'vm*; nntl of McK<h 
from I'hiUtlttphi'v ontl niUimore, rc*!p<cU\cl> 


e\ 


md Turner pitients were negroes 
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by pin sical signs Repeated bone studies are less readily available than 
icpeated seiologie tests, and the lesults more equivocal; hence the 
seiologic tests are in general moie piaetical 

Our personal feeling concerning the probable significance of a little increased 
densiti in the zone of temporary calcification and/or slight or moderate degrees 
of subinetaplnseal rarefaction m the long bones of young seronegative and phjsicallr 
normal infant* born of si philitie women is as follows : 

(a) The changes mil occur occasionally in infants born of nonsj’plulitic women. 

(b) In cases of infants whose mothers haie receiied moderate or large amounts 
of antepartum treatment, diagnostic eiidenees of active syphilis will seldom 
del elop. and the changes in the bones ii ill disappear within a few weehs. Perhaps 
these are cases of congenital si-philis “cured” in utero 

(c) In cases in iihieli there has been no ante partuni antisj'philitic treatment a 
considerable number of the infants mil within a few weeks be diagnosable 
siphilitiC' The positiie diagnosis will be more simply and conclusii elj demon- 
strated bi blood tests repeated at ten dai intcrials than in any other waj. 

There is still a need for two types of study first, simultaneous serial 
loeutgenologie and serologic examinations of newborn infants in whom 
sy’philis IS suspected and, second, investigation of the frequency’^ and 
natuic of loentgenologic bone changes in noimal infants, and in v'arious 
nonsyqilnhtie pathologic states during tlie first three or four months of 
life 

DISCUSSION 

It IS certainly not malpiactiee to insist upon a positive diagnosis before 
undei taking the treatment of syphilis Indeed one of the important 
axioms of the pioper management of tins disease is that the diagnosis 
must be established before treatment is instituted I have no argn- 
iiieiit vMtIi those who advocate tieafment on strong or ev'en on weak 
suspicion ot the presence of the disease, but I do contend, in the inter- 
ests of science and the advancement of our knowledge of the nature 
of the intection, that a shaip distmctioii should be drawn between a 
po'oiivc and a pt cmmpttve diagnosis of congenital syphilis. The use of 
the sclieina of diagnosis outlined in this paper (Tables I, II and III) mil 
establish the piescnce or absence of syphilis in nearly all babies within 
tliiee weeks altei biitli Occasionally it will not be possible to make 
a positive diagnosis in an infected infant for a period of six weeks or 
two months alter biith Docs this delay in instituting treatment in 
an apparently healthy but actually infected infant jeopardize the chances 
of nltmiate cine? Altliough theoictically undesirable, tlieie is no evi- 
dence tliat this anioimt ot delay in such oases is haimful. There are 
peihajis occasional instances in infancy in which one would be justified 
111 Iicginnmg tieatineiit witiiout the suppoit of an absolutely positive 
diagnosis Slioiild siicli a situation arise, consultation with tlie best 
available autboiity m each ot the fields concerned (roentgenology', 
pediatrics, and serology ) should be obtained. 
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summjVRY 

Criteria accepted as diagnostic of congenital sypliilis vary ■widely in 
different eommunities. There are many suspicion-arousing, but rela- 
tively few pathognomonic, circumstances, signs or symptoms of con- 
genital sj^philis. Pathognomonic evidence of the presence of syphilis 
in living infants and children is seldom afforded by the results of 
physical examination but is to be found in the results of properly inter- 
preted dark-field, serologic and roentgenologic examinations. A critical 
analysis of the significance of the results of these diagnostic methods has 
led to the formulation of a tentative pathognomonic code as presented 
in Tables II and III. Table I offers a suggested chronological order of 
procedure for the recognition of sj'philis in young infants. Three case 
reports are included to illustrate and emphasize the application and 
interpretation of certain diagnostic methods. 

Table I 

Pkocedure fob the Diagnosis of Congenital Syphilis in Young Infants 

1. Soutine Wassernaann test, history (with syphilis in mind), and careful physical 
examination (with syphilis in mind) of all pregnant women at the time pregnancy 
is diagnosed. Frequent check-ups of suspicious cases. 

2. Suitable treatment of every pregnant woman who has or has had syphilis, regard- 
less of the results of serologic tests, physical signs of the disease, or previous 
treatment. 

3. Dark-field examination of umbilical vein scrapings in every case in which there 
has been inadequate, irregular, or no ante-paitum treatment. 

4. Cord or peripheral infant blood Wassermann or other serologic test in every case 
and. titrations in all positive eases. Without this original test, titrated when 
positive, it is impossible to evaluate properly the next test. 

5. Koentgenograms of the long bones within two weeks after birth of those infants 
in which the presence of syphilis is fairly probable (inadequate, irregular or no 
ante-partum treatment) or in which the first serologic reaction was positive. 

0. Repeated infant blood Wassermann tests at not longer than two-week intervals 
with titrations in cases in which the original test was positive. 

7. Repeated roentgenogram.s at one montli or six weeks of age in cases in which 
the diagnosis is still in doubt. 

8. Repeated dark-field examinations of any suspicious lesions (mucous membranes of 
nose, mouth, or anus; diaper rash; slowly healing umbilical stump, etc.). 

9. Spinal fluid examinations of infants in whom the presence of syphilis is fairly 
probable (see 3 above) when subsequent examinations have not revealed positive 
diagnostic results. 


CASE REPORTS 

CASE 1.— .T. B., a girl, was born Doe. 4, 19.34, at full term; the weight at birth 
was 2,820 gm. The motlier stated that her motlier and father had had syphilis- 
she licrself was said to have been syphilitic at birth, but she did not receive treat 
meat until she was 12 years old. In September, 1934, in the prenatal clinic her 
Wassermann reaction was three-plus. She received thorough treatment for the re 
ma.nmg three months of her pregnancy, and she had no clinic.-il evidence of svnhiHs 
and no h.story of d.slinclive lesions. The baby, though small, showed no cv4nc; 
of d, sense, except that at the age of 15 days there was a small “macerated" area 
of cxcor.at.ou on the per.neum; this healed without specific treatment. Eoentgeno 
gra...s were ...ado on Jan. 14, 193.-5 (age 0 weeks), and the bones of tbe arms and Lgs 
showed no cv.dcnce of svp hil s. The resnlla nC ^ 

three month. a of life arc iLL iJllZ ^^assermann tests during the first 
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l)y physical signs. Repeated hone stiidie.s are less readily available than 
repealed .serologic te.sts, and the result.s more equivocal; hence the 
serologic tests are in general more practical. 

Our personal feeling concerning the probable signilicance of a little increased 
density in the zone of temporary calcification and/or sliglit or moderate degrees 
of suhmefaphvseal rarefaction in the long bones of young seronegative and physically 
normal infants bom of syphilitic women is as follows: 

(a) The changes will occur occasionally in infants born of nonsyphilitic women. 

(b) In cases of infants whose mothers have received moderate or large amounts 
of antc-partum treatment, diagno.stic c\-idences of active sj-philis will seldom 
develop, and the changes in the bone.s will disappear -ivithin a few weeks. Perhaps 
these are cases of congenital .syphilis “cured” in utero. 

(c) In case.s in which there has been no ante-partum antisj'philitic treatment a 
considerable number of the infants rvill within a few weeks be diagnosable 
.sypbilitic.s. The positive diagnosis will be more .simply and conclusively' demon- 
strated by blood tests repeated at ten-day intervals than in any other way. 

There i.s still a need for two types of study : first, simultaneous serial 
roentgenologic and serologic e.xaminations of newborn infants in whom 
syjjJiiiis is suspected and. -second, investigation of the frequency and 
nature of roentgenologic bone changes in normal infants, and in vai’ious 
nonsyphilitic patliologic states during the first three or four months of 
life. 

DI.SCCSSIOX 

It is certainly not malpractice to insist upon a positive diagnosis before 
undertaking the treatment of syphilis. Indeed one of the important 
axioms of tlie proper management of tin's disease is tliat the diagnosis 
must be established before treatment is instituted. I have no argu- 
ment with tliose who advocate treatment on strong or even on weak 
.sii.spicion of the presence ot tlic disease, but J do contend, in the inter- 
ests of science and the advancement of oiir knowledge of the nature 
of tile iiifeetioii, that a sliarp distinction should be drawn between a 
2>ositivc and a presumptive diagnosis of congenital syphilis. The use of 
the schema of diagnosi.s outlined in this paper (Tables I, II and III) will 
e.stablisli the presence or absence of sypliilis in nearly all babies witiiin 
three weeks after birth. Oecasionally it will not be possible to make 
a positive diagnosis in an infected infant for a period of six weeks or 
two months after birth. Jloes this delay in instituting treatment in 
an apiiarently healthy but actually infected infant .I'eopardizc the chances 
of ultimate cure? Altliougli tJieoretically undesirable, there is no evi- 
dence tliat this amount ot delay in sucli cases is harmful. There are 
perhaps occasional instancc.s in infancy in whicli one would be justified 
ill l)cgiiining treatment witliout tlie siqiport of an absolutely positive 
diagnosis. Should such a situation arise, consultation with the best 
available authority in each of the fields concerned (roentgenology, 
pediatrics, and serology) should be obtained. 
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SUJIMART 

Criteria accepted as diagnostic of congenital sj'pMlis vary vddely in 
different communities. There are many suspicion-arousing, but rela- 
tii'ely few pathognomonic, circumstances, signs or symptoms of con- 
genital sjiihilis. Pathognomonic evidence of the presence of syphilis 
in living infants and children is seldom afforded by the results of 
physical examination but is to be found in the results of properly inter- 
preted dark-field, serologic and roentgenologic examinations. A critical 
analysis of the significance of the results of these diagnostic methods has 
led to the formulation of a tentative pathognomonic code as presented 
in Tables II and HI. Table I offers a suggested chronological order of 
procedure for the recognition of syphilis in young infants. Three case 
reports are included to illustrate and emphasize the application and 
interpretation of certain diagnostic methods. 

Table I 

Procedure fop. the Diagxosis of Coxgexital Syphilis ix Youxg Isfaxts 


1. Routine Wasseraiami test, history (with syphilis in mind), and careful physical 
examination (with s\-philis in mind) of all pregnant women at the time pregnancy 
is diagnosed. Frequent check-ups of suspicious cases. 

2. Suitable treatment of every pregnant woman who has or has had sj-philis, regard- 
less of the results of serologic tests, physical signs of the disease, or previous 
treatment. 

3. Dark-field examination of umbilical vein scrapings in every case in wliich there 
has been inadequate, irregular, or no ante-partum treatment. 

4. Cord or peripheral infant blood Wasscrmann or other serologic test in every case 
and titrations in all positive cases. Without this original test, titrated when 
positive, it is impossible to evaluate properly the next test. 

5. Roentgenograms of the long bones within two weeks after birth of those infants 
in which the presence of sypliilis is fairly probable (inadequate, irregular or no 
ante-partum treatment) or in which the first serologic reaction was positive. 

G. Repeated infant blood Wasscrmann tests at not longer than two-week intervals 
with titrations in cases in which the original test was positive. 

7. Repeated roentgenograms at one month or six weeks of age in cases in which 
the diagnosis is still in doubt. 

8. Repeated dark-field examinations of any suspicious lesions (mucous membranes of 
nose, mouth, or anus; diaper rash; slowly healing umbilical stump, etc.). 

9. Spinal fluid examinations of infants in whom the presence of .syphilis is fairlv 

probable (see 5 above) when subsequent examinations have not revealed positive 
diagnostic re.=ults. * 


CASE REPOKT.S 

Ca.se l.-J. B., a girl, was born Dec. 4, 19.34, at full term; the weight at birtli 
was 2,820 gm. Tlie mother stated that her mother and father had had syphilis • 
she herself was said to have been sn,hilitic at birth, but she did not receive treat’ 
went until she was 12 years old. In September, 1934, in the prenatal clinic her 
Was.^ormann react. on was three-plus. She received thorough treatment for th’e re 
ma.n.ng throe months of her pregnancy, and she had no clinical evidence of svphinJ 
and no h.story of . .st.nct.ve Icsion.s. The baby, though small, showed no erilen t 
of d.sease. except that at the age of 13 d.Tys there was a small -macerated- area 
of cxcor.at.on on the perineum; this healed without .specific treatment I?!! s 
grams wore made on Jan. 14, 1935 (n«e 6 weekol end o j * e i ’ 
showed no evidence of siph lis. T c res^ Wass^ ^ 

throe months of life arc 'shmvn in Fil L test.s during the first 
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T\BL1, II 

Ti,Nr\Ti\L CniTn.iv for Positim Divgmisir oi Conhemtvl Syphilis 


I. p'^tubli'^lipd b^ durk field cxanuniitiou (identification of tno or more 

living T. pallidum in dark field preparations) 

A. At birtli 

1. In scraping'' of tlie Mall of tlie umbilical vein near the fetal end of 
the umbilical cord 

B. After birth 

1 In material from '■km or miKOus mcmbiane lesions 
II. Drignosis established h\ serologic tests (propeiK done on suitable material) 

A. At birth 

1 High 'Wassermann leagin fitei 

2. M'assermann rcagm titer unequnocabh gieatei than that of the 
maternal seium 

B During first four months of life 

1 Negative test becoming positive 

2. Rise in titer on subsequent nieasurciiicnt of a positive serum 

C. After four months 

1. Strongli positive test (checked) 

HI. Di.igiiosis established In roentgenologu osseous examination (interpretation 
In a ( ompeteut and expcriemed individual, prefeiabh a ladiologist) 

A. At birtli 

1. Changes of the sort dcsciibcd In M< Lean's ciiteria 3, r>, 4, 5, 0, I, 
and S 

B. At SIX weeks or later 

1. Same as III, A, 1 

2. Definite progression of osseous lesions as eompaied with those 
seen at about the time of biith and readiing tlie stage of McLean's 
criteria 1, 0, 3. 5. 0. 7, S, and 10 


Tvbie hi 

TtxTATivf Cmth.iv inn EsTvniisiiixo tiif -Vhsexii oi Coxoexitvi Svpiiilis 
IX UxTnivTin Ixivxts vxd CuiinrFx 

I .At liirth 

A Nonsvplnlitic mother 
H. At four montlis 

A. Two negative blood and one mgative spmal fluid 
serologic icutions, pioperlv done on suitable ma 
terial 

HI After two ve.irs 

.V Two negative blood and one negative spinal fluid 
serologic re.icfioiis, propel Iv done on suitable ma 
terial 


On Mav 1.3. lo.;,i, the spin il fluid lontained I 1 leucoevtes per cubic millimeter, the 
reittions to the Nonne and Noguchi tests were negative; the 3\ assermann reaction 
was negative, and the colloidal gold curve was HlHOOClOO 

This infant Ins been examined plivsn.ilh for evidences of svphibs, and blood 
Wassoriii inn tests bavc been iierforiiied at intervals, with umfoimlv negative results 
The last serologic and phvsieal I'xaiiiinations were done on March S, 1!I37, when 
she was g veirs and J inontlis old 

C\SL 2— This vvliite mile infant had three older siblings in all of whom the blood 
Wassermann reactions were negative The father and mother were infected with 
sjphibs when the mother was seven iiioiitlis pregnant, but their cases were undiagnosed 
and untreated until after the birth of tins babv The patient was born at term with 
no phv steal evidences of svphibs, but the cord blooci It assni'uinnn test was positive 
Titration of the serum at ll> davs sliovved a titer of between 30 and 10 units of 
rcagm At 32 chivs the uinbilii iis vv.is noted to he r.ivv ‘‘vvith a markcdlv incluratcd 
Ii.i-e " This max Inve been a chancre Dark field examination was not done At 20 
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days the reagin titer Mas exactly 10 units, and the infant ivas still physically 
negathe except for the umbilical lesion. At 50 days of age, nasal discharge had 
developed, and the umbilicus nas still incompletely healed. The reagin titer had 
risen to betneen 20 and 40 units. Six days later the titer nas exactly 40 units. 
At 69 days it uas exactly 80 units. At this time spirochetes Mere found in the first 
examination of material fiom the umbilicus and nose, and a generalized Ijunphad- 
cnopathy M’as noted. The weight gain had been satisfactory. Treatment was 
instituted, and the lesions healed pioiiiptly. At the age of 120 days the reagin titer 
had fallen to 10 units (Fig. 2). 

nCAGIK 



Fig. 1 Case 1 tVassorniann teagin titrations in a seropositive, nonsi philitic 

infant. The black columns indicate possible range of reigin as determined by serum 
dilutions tested The solid line approximates the probable true course of the serum 
reagm concenti ation , the broken lines indicate the theoi etically possible maxima and 
minima • 


•See reference 16 for technique of estimating the scium reagin concentration and 
Its expression m "units" JIan\ closeh giadcd serum dilutions are necessary m 
strongly positise senims to obt-iin an accurate estimate of the amount of reagm 
present Theoreticallj , tiio smaller the difCcience between successive dilutions the 
more exact will be the icsults 
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ulm Slight rarefaction of not more than 2 millimeters depth could be seen ]ust 
proMunl to tlie den=e line at the lower end of the radius The medial aspect of the 
shaft of the ulna showed a strip of periosteal densitj inches long and about 

1 millimeter thick O'seous roentgenograms were repeated at 4% months of age 
after IG injections of 0 05 gni of bismarsen had been given There was considerable 
densiti at the ends of all the long bonC', measuring as much as 6 millimeters at the 
distal ends of the femur- where it was most striking This was interpreted as indica 
tiie of healing although it is po—ible that bismuth medication was responsible for 
some of the dcn-iti 

Hisciission — The umbilical lesion, which niai have been a chancre, probablj would 
haic Melded spiroihcte- when the infant was 12 dajs old, had the examination been 
made at that time The rise of reagin to more than 20 units at 50 davs of age was 
positne proof of sj-phili« The hone change- which were apparent at 5 weeks of age 
were cert.unh si-philitic in chaiaeter but thei were not pathognomonic. 

C \sr 3 — D S was a colored female infant, born on Aug IS, 1935, at full term 
The mother had had, In a preiious husband, four children aged 13, 8, 7, and 5 
jear- The first and third were phjsically and serologically negative for sj-philis 
The second and fourth had strongh po-itive blood Wassermaun reactions, thej had 
reecned no treatment and on plnsieal examination showed no evidence of syphilis 
The mother had negatne IVassemiann and Kahn blood reactions during this preg 
nancj Seteral weeks after delivery hci blood calcium was 12 1 mg per cent, and 
roentgenograms of the pchis showed normal bone structure Kotlung is known about 
tins infant's father 

The baba was born at home She ava- placed on an evaporated milk, water, 
and karo mixture She gained aa eight, her skin was clear, and there was no 
nasil obstruction She receiacd a daila sun bath 

At 7 p at on September 25 aahen she aaas 5Vk weeks old, one arm and leg twitched 
for 20 or 30 minutes During the night the tavitching recurred and involved other 
muscles The free intcraals became shortci and the attacks longer till September 
20, when the spasmodic muscle contractions became continuous, and the baby was 
brought to the Children - Hospital of Pluladelphia On admission the rectal tem 
perature was 00° F, the weight S pound- and 2 ounces She was in a state of con 
tinuous clonic generalired convul-ions The fontanelle avas normal, the skin clear, 
ind the no-c clean She rcceiaed two do=es of 1 gni of calcium gluconate intra 
muscularla, 3 gm of calcium lactate daila ba mouth, 15 drops of viosterol dailj, 
and small repe.ited do=e- of phenobarbital The convulsions gradualla subsided 
in two daas’ time, but a po-itive Chaostek's -ign and increased muscle tone persisted 
for two weeks 

The result- of urinala-is, blood count, and spmal fluid examination were normal. 
The Wa-sermann and Kahn reactions of the blood and spinal fluid were negative 
The blood calcium (after the two injections of calcium gluconate) was 8 2 mg 
])er ion cc and the blood phosphorus was 5 8 mg per 100 cc The blood sugar 
was mg per 100 c c On the -econd day after admis-ion roentgenograms of the 
irnis and leg- -bowed a generalired periosteal do iking of the long bones and marked 
o-teodiondriti- at the proximal and distal ends of the left tibia and at the distal 
end of the right luinienis There were also scattered area- of le-s marked ostco 
(hondntis and -ubmetaphy-cal rarefaction The'e changes were interpreted as 
( hiratteristu of congenital sj-jdubs bi an experienced roentgenologist Ko anti 
sjptiilitic medication wa- giien Eight dai- later (October 9) there was roentgen 
eiidence of marked heiling (Fig- " and 4), which was considered complete 31A 
months liter (.Tan 2 ^ lo S), (Fig- 5 and 0). The blood c.alcium and phosphorus 
were 12 0 and 0 5 mg per 100 cc. re-pei tneli, on Xoiember 2, one month after ad 
mis-ion The blood Wa-sorminn ind Kahn te-t- were repeated eieri two weeks for 
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two niontlis and again at the ages of 5 and 31 months with uniformly negative 
results. The results of these tests were checked in other laboratories with the same 
negative findings. 

Discussion . — This unique case demonstrates how contradictory^ in the diagnosis of 
congenital syphilis, the serologic and roentgenologic findings maj’ be. The convul- 
sions were hiTiocalcemic in origin and were relieved by appropriate treatment. The 
extensive bone lesions healed, and the infant was physically, serologically, and 
roentgenologically normal at 5 months of age, without benefit of specific medication. 
At 2% }-ears of age the blood lVa.<serm.mn test w.-is negative, and physical e.vamina- 
tion revealed no evidence of syphilis. 

Moore’ .speaks of the occurrence of “.x-ray evidence of osteochondritis at birth 
in the ab.=ence of all other signs of syphilis” in infants born of .syphilitic mothers 
treated during pregnancy. The bone lesions in these babies healed promptly, and 
no clinical or serologic evidences of sj'philis appeared “during prolonged observa- 
tion.” Our case differs from these in that the mother received no prenatal treat- 
ment. Gregor and Dalton’* mention three infant.s, born of treated sj-pliilitic women, 
which showed roentgenologic changes in the bones suggestive of syphilis. The infants 
were not treated and remained physically and serologically normal during fifteen, 
twelve, and eight months of observation, respectively. 

I wi.sh to express appreciation to Dr. H. K. Faber for his encouragement and 
advice in the preparation of this paper and to Dr. B. R. Newell for his critical assist- 
ance in preparing the section on roentgenologic examination. 
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bronchography in children 

A Simple JIethod Accomplished With General Anesthesia 

Charles W. LESfER, JI.D., and E. A. Rovenstine, M.D. 

New York, N. Y. 

I N THE diagnosis of intrajnilmonaiy conditions a broncliogram is fre- 
quently essential. An adult can usually be persuaded to submit to 
the instillation of oil under local anesthesia and M'ill give the cooperation 
necessary to conveniently complete the procedure. With children, how- 
ever, such cooperation is not readily obtained. Older children, especially 
those who have repeatedly been bronehoseoped, may submit to the in- 
stillation of lipiodol as readily as adults. Younger patients or those who 
are new in the hospital present difficulties whieh frequently are not over- 
come by anj’ technique in current use. 

The injection of oil through a large bore needle directly into the 
trachea by puncture through the skin of the neck is successful in many 
instances, but it has several serious objections. One is the frequent iiu 
jection of oil into the peritracheal tissues which remains there in- 
definitely. Another is the occasional cellulitis developing at the site of 
puncture although this usually subsides without trouble. In one in- 
stance, however, the injection of oil into the peritracheal tissues was fol- 
lowed three weeks later b.'’ a retropharyngeal abscess and the child sub- 
sequently died from some form of respiratory obstruction. Autopsy not 
being obtainable, it was never determined what bearing the attempted 
bronehogra])hy had on the fatal outcome, hut the feeling that it may have 
been an im])ortant factor caused us to abandon this procedure. 

A review of the literature did not reveal a description of a method by 
which bronchography was accomplished with other than local anesthesia. 
It seemed advisable to investigate the possibilities of intravenous, rectal, 
and inhalation narcosis. The fir.st important consideration was the selec- 
tion of an anesthetic drug. It was imperative that the agent be non- 
irritating to pulmonary tissues, nonexplosive, sufficiently potent to 
obtund cough reflexes, simple to administer, and readily controllable. 
The possibilities of intravenous, rectal, and inhalation narcosis were in- 
vestigated. The barbituric acid derivatives recommended for intravenous 
use were employed. It was determined that the anesthetic dose required 
to obtund the cough reflex of children closely approximated that dose 
which would cause respiratory- arrest. Laryngospasm and bronchiolar 
spasm resulting from the parasympathetic action of these drugs make 
their use as anesthetics undesirable for bronchography.' Rectal anes- 
thesia was employed without entire .satisfaction. Dangerously large doses 
of rectal barbiturates or of avert in in amylene hydrate may not obtund 

From the Divisions of Children'*? Surgerj* and Anesthesia, Bellevue Hospital. 
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laryngeal or cough reflexes. In our expei’ienee it was alwaj^s necessary 
to complement their action. Eectal ether is advised because it minimizes 
the dangers from explosions but is undesirable since it does not reduce 
materially the effects of the drug upon inflamed respiratory passages. 
It was not seriously considered. 

An effort was then made to adopt a technique whereby bronchograms 
could be completed during general narcosis. It was soon obvious that 
modifications of the standard accepted techniques were needed to meet 
all the requirements. Finally a method of anesthesia was devised which 
combined basal narcosis with avertin in am3dene hj^drate bj' rectum, the 
local application of metjmaine in the pharjmx, larjnix, trachea, and 
bronchi, and the administration of niti'ous oxide and oxj^gen, employing 
an intratracheal airway. At first glance this seems like an unduly com- 
plicated procedure, but aetualhq in the hands of a trained anesthetist, it 
is simple. When anesthesia is established, it requires but a moment to 
instill the lipiodol. Compared with the tedious and irritating wheedling 
necessarj’- to anesthetize the larrmx and instill lipiodol in a refractory 
and apprehensive child, it is a quick and pleasant method. 

The procedure is accomplished by first giving the patient a cleansing 
enema not later than six hours prior to the scheduled time of study. 
One and one-lialf hours before anesthesia, premedication with an appro- 
priate hjTDodermic dose of codeine and atropine or morphine and 
scopolamine is administered. Codeine gr. (0.015 gm.) and atropine 
VzrjQ (0.00024 gm.) may usually be emploj'ed for the jmunger, under- 
nourished and poorly developed children. For the older group (5 to 10 
j'ears) morphine and scopolamine is useful. The % gi’. (0.0075 gm.) dose 
of morphine is never exceeded. A maximum of scopolamine gr. %oo 
(0.0003 gm.) serves admirablj' to diminish secretions and complement 
the morphine effect bj^ its psj'chic sedative action. Immediatelj'^ before 
use, a 2.5 per cent solution of avertin in amjdene hj’drate containing 
100 mg. per kilogram of bodj' weight is prepared with distilled water. 


After testing the solution for acidity, an amount equal to 80 mg. per 
kilogram of body weight is instilled rectally from twenty to thirty 
minutes prior to the time the bronchographic study is contemplated. If 
at the end of fifteen to twenty minutes, satisfactory basal narcosis is not 


obtained, one-half of the remainder of the solution is given. That un- 
used portion of the dimg is utilized if 15 minutes after the second frac- 
tional dose the patient still reacts to sligiit painful stimuli. To diminish 
the still active phar.vngeal and laryngeal reflexes and at the same time 
assist in eliminating the cough reflex, 1 to 3 c.c. of a 3 per cent metvcaine 
solution IS sprayed mto the oropharynx under direct vision F^r to 
six minutes later the patient is annsthetized with nitrous oxide and 

s;:, SI,' 
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with 3 per cent nietycaine ointment. This not only acts as a lubricating 
medium, but complements tlie nietycaine spray used to anesthetize the 
larynx and trachea. The nasal i-oute for intubation is iireferred since 
the tube passed through the small lumen of the nares remains fixed, and 
the unavoidable shifting which tends to stimulate the cough reflex is 
eliminated. The head and shoulders of the patient are now elevated 
approximately 15 degrees and not more than 1 c.c. of metyeaine (3 per 
cent solution) is sprayed during inspiration into the endotracheal tube. 
After about five minutes anesthetization of the lower half of the trachea, 
Carina, and proximal portions of the primary bronchi is complete. 
Anesthesia with nitrous oxide and oxygen is again induced. The patient 
is placed in the optimum position for the instillation of the contrast 
medium and the technical details for exposing the x-ray plates are com- 
pleted. To prevent distortion of the plates by respiratory movements. 



I'ipr. 1. — Broncliopr.nm made by mjectinp: Iipiodol directly Into the endotracheal tuhe. 
turning patient flr.st to one ude and then to the other. After the left side iv.i.s filled, 
the ino\ornent of the endotracheal tube cchilo changing the position of the child caused 
a cough which foiced the lipiodol into the alcooli of the left upper lobe. By waiting 
a little longer for the iiiet>c.ilne to take effect the right side was successfully filled. 


ce.ssation of breathiinr is produced for the time reciuired to complete the 
necc-ssary bronchograms. This may be eonvcnieiitly accomplished by 
rapid oxygenation and distention of the lungs immedialch' following 
deep nitrous oxide and oxygen anesthesia. 

Iniiiiediately following the coniiiletion of the bronchograms removal 
of tlie iiia.jor jiortioii of the liiiiodol is aeeompli.shed by means of a simple 
suction device. (Figs. 2 and 3.) By removing much of the lipiodol, sub- 
sequent coughing and the dis.seiiiination of infection to healthy portions 
of the lung ])areiieliyma are ininiinized Siieli suction may likewise be ac- 
eoiiiplished before tlie lijiiodol is injected to remove exce.ssivc secretions 
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present 01)st ruction to the contrast medium entering the smaller 
respiratory passages is thereby largely climniatcd. 

After this study was complete, a report was published which originated 
at Guy’s Hospital, London’’ In it Jacoby and Keats describe a method 
which employs basal narcosis with rectal avertin followed by open drop 
inhalation ether anesthesia. They recommend the method for its sim- 
plicity. The obvious objections to ether, namely, the harm that may 



I jfT 2 — Injection of right upper and middle lobes b> graMt> (The cuff of the 
endotracheal tube is filled with lipiodol instead of air ) 
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result from its use for patients ivitli existing pulmonaiy pathology and 
the dangers from fire and exiilosions in the x-raj- room are not considered 
of enough importance to constitute a contraindication. Thej' admit the 
safety and advantages of nitrous oxide-oxygen inhalation anesthesia but 
claim the teclinique for its use is too complicated. Our experience does 
not agree with the latter observation. The method described has not been 
found particularly complicated for one who has mastered the rather 
simple exercise of tracheal intubation. The safetj^ noth nitrous oxide 
as compared with ether far outweighs the added inconvenience. 

Before instilling the lipiodol, certain anatomical features must be 
considered. In the normal individual the right main bronchus is almost 
a contmuation of the trachea so that a straight instrument passed di- 
rectly dou-n the trachea will enter the right lung. If the instrument has 
sufficient ficxibility and is passed fartlier, it will enter the lower lobe. 
The right middle lobe bronchus is given off anteriorljq and the right 
upper lobe bronchus is given off laterally. On the left side the left 
lower lobe bronchus is a direct continuation of the main bronchus. The 
left upper lobe bronchus is given off anteriorly. 

The measurements of the bronchial tree are also of importance and are 
shown in the following table taken from Brunings and Albrecht.^ 


LENGTH IN CM. OF 

CHILD 10 yn. 

INFANT 

Trachea 

7 

4.0 

Right main brouchur 

1 

0.5 

Left main bronchus 

3 

1.5 

Kiglit stem bronclins 

2 

1.0 

Left stem bronchus 

I 

0.5 

Upper teeth to trachou 

10 

s.o 

Upper teetli to cariiia 

17 

12.0 

Upper teeth to riglit lower lobe bronchus 

20 

13.5 

T'pper teeth to left lower lobe bronchus 

21 

14.0 


The easiest method of instilling lipiodol and the one used most often 
is that by which the oil is injected directly into the tracheal tube (Fig. 
1). This must lie done slowly, for, if too much is instilled at one time, 
it will close the lumen of the tube temporarily and produce obstruction 
with cyanosis and coughing. Wliilc the oil is being injected, the head 
and shoulders of the child are slightly elevated and the body is turned 
so that the lung to be visualized is somewhat dependent. The lipiodol 
will then enter the lower lobe. If cither of the upper lobes or the middle 
lobe are to be filled, the patient is placed in that position which will per- 
mit the oil to flow in the desired direction. For instance, if the light 
middle lobe is to be filled, the child is placed on his right side with 
head and shoulders slightly elevated while the oil is being introduced. 
After the oil has reached the right main bronchus (about one minute), 
the position is changed to the horizontal and the body rotated so that it 
is about three-quarters prone. This permits the oil to grailtate into 
the middle lobe. If the right upper lobe is to be examined (Fig. 2), the 
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initial introduction is the same, but, when the oil reaches the main 
bronchus, the head and shoulders are lowered below the pelvis to allow 
the oil to flow into the upper lobe. The left upper lobe is filled in a 
similar manner but witli the child on the left side. 

Obviously this method is not entirely exact and more than the desired 
area may often be filled, but it suffices in most cases. When a more 
accurate localization is required, tlie oil may be instilled through a No. 
10 F whistle-tipped ureteral catheter. Such a catheter, graduated in 
centimeters, is passed to the desired part of the lung through the tracheal 
tube. This differs materially from the method used in adults by Gold- 
man and Adams.'^ The Thompson bronchial catheter which they use 
woi;ld block the airway if passed through a tracheal tube in a child. A 
large ureteral catheter is essential since a smaller one offers too much 
obstruction to the passage of the unheated oil. The catheter can be bent 
at the end so that it may lie made to enter either lung simply by rotating 
it and may even be made to enter a branch bronchus. Without fluoro- 
scopic control, however, it is not always possil)]e to be sure that a branch 
bronchus is entered, and it is much more difficult than the similar in- 
sertion of a Thompson catheter. The catheter is rotated so that it enters 
the desired main bronchus and is inserted the requisite distance for the 
tip to reach just beyond the point where the branch bronchus to be 
filled leaves the main bronchus. The child is then put directly in the 
position which will permit filling of the bronchus by gravity, and the 
oil is injected. To inject the oil a Luer Lok syringe with needle of 
sufficiently large caliber to fit the lumen of the catheter quite snugly is 
used. The injection of the unheated oil requires considerable force, and 
the leaks around the needle and catheter must be minimized. Heated oil 
gravitates into the alveoli quickly and does not outline the bronchus satis- 
factorily. The amount of lipiodol used varies with the size of the child 
and the extent of the hronchogram. As much as 5 c.c. has been needed 
for one lobe in a child of 3 years but seldom more than 10 c.c. for an 
entire lung in a child of 14 years. The instillation of too much oil is of 
little concern since it is always removed with a suetion after the films 
have been exposed. 

In a patient who has undergone lobectomy or pneumonectomy, the rela- 
tion of main hroncims and trachea is changed so that the main Inunchus 
of the side operated upon is more in line witlv the trachea and a straiffiit 
tube will enter that side without guidance. If the right side has been 
operated upon, it may rcHiuirc considerable manipulation to get tlie 
catheter into the left lung. hhg. 4 is the hroneliogram of a eliild wlio 
had a collapse of the loft upper lobe and a lobectomv of the left lower 
lobe, the conditions being independent of each other. Lipiodol was 
injected through a straight fiber tube wl.iel, i.s .seen passing directlv to the 
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Cougliing must be avoided as it tends to blow the lipiodol out into the 
alveoli, and the value of tlie picture for diagnosis is impaired (Fig. 1). 
After the tracheal tube is inserted, five mhiutes .should be allowed for the 
anesthetic to take effect. The metycaine introduced through the tube 
sliould anesthetize the bronchial mucosa, but, if coughing occurs when 
the catheter is inserted, more metycaine should be injected through it to 
place the anesthetic directly on the bronchial mucosa. After the oil is in- 
jected through tlie catheter, it is better to remove the catheter before 
changing the position of tlie child. Movement of the catheter incident 
to manipulation of the patient may cause cough even when the bronchus 
seems well anesthetized. 



Kij;. I. — Stialfrht catheter passinp directly to bronchus of operated side. In this 
Instance the lower lobe had been removed and the upper lobe collapsed. 

The use of a combination x-ray table and fiuoroscoiie would greatly 
simplify tiie whole ])roccdure as both could he used without shifting the 
patient, thus permitting greater accuracy in placing the catheter and 
filling the bronchus. When the iiatient is tluoroscoped on one apparatus 
and then shifted to another for exposure of the film, the procedure is 
not nearly as satisfactory. It is better to keep the child on one tabic 
and e.stiniatc the ])osition of the catheter and the amount of oil required 
using the method described above, than to move the patient from one 
table to another. 

The use of this metliod for more than a year indicates that it is a safe 
procedure and without sequelae of any consequence. In only one in- 
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stance was there any nnfavorable reaction. This was a temperature rise 
to 101° P, accompanied by a few rales in the chest the day after 
bronchogi-aphy. Tlie fever and chest signs had entirely disappeared the 
following day. 

SUJIMARY 

ilethods commonly employed to complete bronchograms for children 
utilize local anesthesia in the conscious patient. Such procedures arc 
not without danger, and good results are not always obtained. As a 
substitute method, a technique is described which utilizes inhalation an- 
esthesia with nitrous oxide-oxygen, after basal narcosis with avertin in 
amylene hydrate and the application of 3 per cent metycaine solution 
to mucous membranes. 

The method permits tlic accurate introduction of the contrast medium 
by way of an endotracheal tube and the removal of most of it after the 
completion of bronchograms. 

Results after more tlian one year’s trial indicate that the method is 
relatively safe, pleasant for the patients, and time saving. 

The results A\dth this procedure for completing bronchographic studies 
for children have been more satisfactory than with any other technique 
employed. 

We take tliis, opportunity to Ciprp.'.v our tlianks to Miss Violet Vernon, formerly 
of tlio Bellcvuo Hospital x-ray department, for licr lielpful suggestions and valuable 
assistance. 
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PECTIX-AGAR DIETS IN THE TREATJIENT OP BACILLARY 
DYSENTERY OF INFANTS AND CHILDREN 


]\IATTI^E^V WlXTERS, II.D., ClIARLES A. TOJfPKINS, ]M.D., AND 
Grace W. Crook 
Indianapolis, Ind. 

A CONTINUATION at the James Whitcomb Riley Hospital for Chil- 
dren of the use of the pcetin-asrar dextrimaltose product developed 
by several of us* has made it possible to stud.y the cases of infantile 
diarrhea admitted to tlie liospital during the past three j'ears. The high 
incidence of bacillary dysentery in this series seemed to offer an oppor- 
tunity to report the use of tliis new dietary treatment in the ijlie of case 
whicli must be considered as giving the crucial test for the etBcacy of 
any therapy for diarrhea. 

iMuch has appeared in the foreign literature on the use of the raw 
apple diet and apple powder in the treatment of diarrheal conditions of 
various types, but there have been comparatively few articles dealing 
with the use of this dietary treatment in infectious diarrhea. Sloro’* 
reported success in all but one ease of 15 dysentery and dysentery-like 
cases in children from 2 to 10 years of age, while Wolffs observed 5 
cases of true dysentery with innumerable mucous stools that showed ex- 
cellent response to the apple therapy in twenty-four hours ndth de- 
crease in tenesmus and fever, but the improvement was accompanied by 
a rapid loss in weight. SehreibcF and llouzon' observed that the apple 
diet acted favorably on dysentery due to Flexner and Hiss-Y bacillus. 
Heislor,® IMalmberg,* and Earnshaw® obtained excellent results in cases 
of epidemic dysentery while Hartwich'' reported good results in 19 
dysentery cases, 17 being of the Sonne type. Schlesinger*'’ reported 
that patients severely ill with bacillary dysenteiy seemed to recover 
more rapidly with the apple diet than did other similar cases treated b}' 
the usual methods. However, he felt the patient’s recovery was no 
guarantee that the dysentery bacillus had disappeared from the stools. 
SIdnner,*' in reporting an outbreak of epidemic dysenteiy in which 
the diplobacillus was thought to be the pathogenic organism, stated that 
the apple diet was not specific in any of these cases, but he felt that the 
marked improvement noted in some of the cases at the termination of the 
apjile diet might indicate a use for this treatment as an occasional com- 
plete change of food, thus disturbing the habitat to which the organisms 
of the bowel were accustomed. In a report of 100 eases of acute 
dysentery in infants and children under 2 years of age in which the 
comparative values of human milk, protein milk, buttermilk, a carbo- 
hydrate diet and the IMoro-IIcislcr apple diet were given, Sabri and co- 

From tlio Duparlnunt of rotlmtricf?, Indiana University Medical Center. 

.*!tuily was aided by grants from Mead Johnson and Companv Kvansville 
Indiana, and tlic Uandon Hosoarcli Fund. 
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workers’' gave the results trora the use of the apple or apple powder as 
being satisfactory but concluded, “Bacillary dysentery is a self -limited 
disease in which recovery depends upon the development of immunity 
on the part of the hodJ^ Until such immunity has developed the disease 
will continue its course irrespective of the character of the diet. ’ ’ Smith 
and Fried’® observed that none of their dysentery cases treated with the 
apple diet showed any permanent improvement, but the level of feeding 
used by these workers in their cases was much lower than that generally 
advocated for the best results. 

AVhile many of these report good results in controlling the diarrhea, 
the low caloric value of these feedings, the difficulty in feeding the large 
amounts of apple necessarj', the marked weight losses encountered, the 
difficulty in obtaining desirable fruit, and the trouble repeatedly re- 
ported in returning the patients to the normal diet without recurrences 
of symptoms were definite disadvantages to the apple therapy. It was 
also felt that the apple diet left something to be desired in producing 
formed stools. 

The pectin-agar preparation was developed in an attempt to overcome 
the disadvantages of the raw' fruit diets and at the same time to retain the 
good points and to eliminate the necessity of starvation which has abvays 
been a basic principle in all type.s of diarrheal therapy. Influenced by 
the experimental and clinical w'ork of klalyoth,’^ Bauman,’® and others 
showing that pectin and cellulose w'cre the active agents in the apple 
therapy, a combination of pectin and agar-agar plus dextrimaltose w’as 
devised. Although the proportions have been changed several times the 
product as used the last 3 years was essentially ; 

Pectin 6.3% 

Agar-agar 4.3% 

Dextrimaltose 89.4% 

These are mixed together in a powder,® which is used in the milk for 
the feedings of the infant or child suffering the diarrheal sj'mptoms. 


METHOD 


Two basic forms of feedings have been found very practical. A fluid 
form which is used for the nurslings or for gavage purposes is made 
in the proportion of 1 cup of the pectin-agar powder to 24 oimces of 
milk, while for the older child who is spoon fed, the more concentrated 
combination of 1 cup of the powder to 16 ounces of milk is used The 
milk is added slowly to the powder and the combination cooked in a 
double boiler 10 to 15 minutes with occasional stirrin- The more 
form is ploocJ ... m.rsin- Miles in tl.e *"sir,<i for each 

(eetog. %\ Mr cold tins form, .a soil gel „ l,ieh „p„„ rci.ealino and 
sl^B .V.I1 hteak do.™ ,„lo a smooth thick li,„id and can be fed 
•Ktsa... mmi.iea br „a con, me. 
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tliroiigli a nipple with an enlarged opening. The infants take the feed- 
ings as readil.i' as do the oldei’ children. Hoivever, we have found that 
it is sometimes necessary to add flavoi-ing such as chocolate, vanilla, or 
peppermint, or sliced bananas, banana powder, or various colorings to 
overcome the objections which were sometimes encountered with the older 
children. Some from this older group seemed to prefer the feedings 
warm, vdiilc others took them more readily if chilled or even frozen. 
During the first few years of tlic use of this product, while we were 
uncertain as to the e.Ktent of the therapeutic action of this material, we 
made the feedings with water, tlien ver.v dilute milk mixtures, and later 
skimmed milk. However, during the la.st three yeai’s one-half skimmed 
and even whole milk have been u.sed witli equal success. 

The jicet in-agar feedings were ordered for the infants upon admission, 
and no starvation period was u.sed. Xo other food was given by mouth 
except glucose water which was offered c/d libitum. Comiilete bedside 
records were kept for each jiatient.'-' Daily weights, temperatures, 
amounts of fluids taken, frequencies and types of vomiting were charted. 
The type of formula, metliod of administration, amount of each feeding 
taken and how the child took the feeding, as well as complete stool 
records giving the number, eonsi.stene.v. quantity, color and the mucus, 
pus and blood content were kept. Supiiortive therapy was given as 
deemed advisable. To combat the dehydration which was present in 
some degree in practically every ease in this series, fluids were given 
b.v mouth. However, in man.v eases insufficient amounts were taken or 
retained and when the normal urinaiy output could not be restored, 
parenteral routes were used. Glueose alternating with saline was given 
intravenousl.v and in some ea.ses .subcutaneously; and, when more normal 
cii’culatoiw volume had been reestablished, one or two and in the severe 
cases even four or more small blood transfusions were given. Since 
anorexia was eneountered in many of these severely toxic patients, it was 
often nccc.ssary to give the feedings by gavage. In cases with vomiting 
as a disturbing factor, the thick consistency of the pectin-agar feedings 
tended in tlie majority of ea.ses to reduce the regurgitations; howevei’, if 
the vomiting continued, it was sometimes neee.ssary to give very fre- 
quent feedings of a more concentrated formula ; in some very persistent 
eases the feedinas were withheld for 12 to IS hours and then resumed. 

Proctoscopic examinations were made on every case possible. The 
rectum was fluslicd with pliysiologie saline solution, and a smear was 
taken direetl.v from the bowel wall for examination. Stool specimens 
were taken on three sucec.ssivc days for culture, and all specimens were 
examined and cultured promptly after collection. During the summer 
of 1.936 acrghit illation tests for the d.v.sentcr.v group were done routinely 
on admission and just before discharge; during the other two years 
agglutination tc.sts were done only for the patients who were suspected of 

•It J*? a pleasure to aekno^\l^'^lfJe the pcncToti*? as'^Lstance of Xcll Kolb, R.X. 
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KBMBER OF CASES 


KBMBER OF DEATHS 


RESULTS OF RECOVERED 
CASES 


No. days illness prior to 
treatment 


No. of stools per day 
prior to treatment 


Age in montlis 


Temperature on admis 
sion 


Higliest temperature 


No. days temperatures 
over sa.S'" 


No. days in hospital 


No. days on straight 
treatment 


No. days on transitional 
treatment 


Total gain in ounces on 
straight treatment 


Total gain on transition 
al treatment^ in oz. 


No. caloric.s per pound 
per day on straight 
treatment 


No. calories per pound 
per day' on transi- 
tional treatment 


No. days stools were liq- 
nid 

No. days until fir.st soft 
stools appeared 


No. stools per day on 
straight treatment 


Per cent liquid stools on 
straight treatment 


No. stools per day on 
transitional treat- 
ment 




Table 1 

Nf.sults From pEcTis-AoAit Treatment 

~1 Tom r 


BACIL- 

LARV 

DVS- 

ESTERY 


19 


IXFEC- 

BACTI.- 

TIOUS 

lary 

GASTUO' 

DVS' 

EN'TEUmS 

ekteuv 


1988 

IK FEE- DACIL- 

TIOUS LAKY 

OASTRO- DYS- 

EKTERITIS EKTERY 
4 ' 18 

2 
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having bacillary dysentery but from Avhoni the specific organism had 
not been isolated. Very careful morphologic, cultural, and serologic 
studies for the identification of suspicions organisms were made. Diag- 
nosis was based on positive bacterial findings in 68.5 per cent of the eases 
here reported. Although it is realized that any attempt to classify the 
cases of diarrhea, other than those with positive bacterial findings, is at 
best a very arbitrary thing, it seemed that the cases which were probably 
of dj'scnteric origin but failed to give positive bacterial findings should 
be included in this report. Therefore, we have designated those cases 
with history of contact vith dysentery, with bloody mucoid stools, mth 
positive proctoscopic findings, and other tj-pical clinical sjTnptoms but 
failing to give positive bacterial findings as infectious gastroenteritis 
probably of dysenteric origin. 

When it was felt that the improvement in the child’s condition war- 
ranted a return to the normal formula, the amount of pectin-agar powder 
ivas progressivelj' reduced for a few da 3 's with the subsequent resump- 
tion of the standard feeding routine. The older children were given a 
transitional diet consisting of two or three feedings of the pectin-agar 
gel with a modified soft diet fairl.v high in protein and containing only 
the bland fruits and veiy little vegetable material. After a few days, 
the pectin-agar feedings were discontinued and the regular diet resumed. 

RESULTS 

Table I gives a summain- of the results from the treatment of 52 eases 
of specific d.vsenter.v and 27 cases of infectious gastroenteritis which were 
probably d.vsenter.v. In the various groups soft stools appeared on the 
average from seven to thirty -four hours after the pectin-agar feedings 
were first given with an abrupt reduction in the average total number of 
evacuations dailj'. In the milder cases the response was often rather 
spectacular with soft stools appearing within a few hours after the first 
pectin-agar therap.v, but in the more severe and to.xie cases, while the 
appearance of the first soft stools was fairh’ prompt (twenty-four to 
seventy-two hours), the general improvement was often slow although 
steady. Children admitted befoi’c the extreme moribund sjmiptoms had 
developed and treated for at least forty-eight liours showed definite 
improvement in 73.4 per cent, with reduction in temperatures, impro%'e- 
ment in form and eontents of the stools, and definite and often veiy 
marked decrease in tene.smus and general discomfoi-t. 

The average calorie intake per pound ranged from 33 to 52.4 calories 
and weight gains resulted in each group. The periods of straight treat- 
ment averaged from 6.5 to 12.9 daj’s and the transitional diet was given 
from 4.0 to 14.S da.vs. The mortality ranged from 0 in gastroenteritis 
groups of 1936 and 1938 to the high of 53.3 per cent in tlie bacillary 
dysentery gx-oup of 1937, The mortality for the entire series was 26.6 
per cent. The median age of all the patients reported was 10 months. 
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Table II 


Cases ov Diaeruea Treated With the Pectin-Agab Feedings During the Last 

Three Summers 


TYPE 

Bacillary Dysentery 
Flexner 
Shiga 
Sonne 
Hiss-T 

Infectious Gastroenteritis 

Parenteral 

Dietary 

Miscellaneous 


1930 

1937 

1938 

TOT Ml 

39 

15 

18 

5a 

18 

15 

11 

44 

1 



1 



6 

C 



1 

1 

6 

17 

4 

27 

•> 

15 

1() 

34 

X 

5 

4 

10 

1 

4 

3 

7 


Total of all cases 130 


Table II is the summary of all the cases of diarrhea treated during 
the three years. Our main interest here is in reporting the infectious 
type of cases, but we feel it should be mentioned also that in the non- 
infectious cases this therapy has proved extremely successful, 

OBSERVATIONS AND DISCUSSIONS 

This report covers a series of unusually severe hospitalized cases of 
infectious diarrhea. The infants were referred to the hospital from all 
parts of the state, and often considerable time elapsed between the onset 
of the sj^mptoms and the time the treatment was started. Patients 
admitted in comatose state, in whom the moribund course was not 
altered in spite of all therapeutic efforts and who died within forty-eight 
hours after admission to the hospital, are not included in this series. 

All variations in symptoms were observed, ranging from 7 patients 
with blood and mucus in their stools, but with little or no fever and 
giving the appearance of being quite well, to the majority of the cases 
at the other extreme with marked prostration, high fever, rapid and 
marked dehydration, extreme emaciation, disturbed consciousness, and, 
in several cases, death within forty-eight hovirs after the onset of the 
diarrhea. Complioations were encountered frequently, particular^ in 
the 1937 scries. Of the eases of bacillary dysentery and of infectious 
gastroenteritis treated during the summer of 1937, 81 per cent of the 
cases had complicating conditions, with otitis media, bronehopnenmonia, 
pertussis, and pyelitis encountered most frequently. When one considers 
that lho.se infants were not only suffering from the serious gastrointe.s- 
linal disturbance, but also from one and usually two complications and 
that the average age for the two groups was 10.6 and 26.1 months, one 
is not surprised at the mortality rates of 29,4: and 53.3 per cent. 

Since the hospital is a state iu-stilution for charity cases, the patients 
eamc from homes of rather low economic status, and the incidence of 
malnutrition, even to marasmus with emaciation to almost nnbeliovahle 
states, was quite high. In those children having poor previous nourish- 
ment, the disease was not oul.v .severe, Imf often it developed into a 
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rather chronic slate ■'vith frequent complications and necessitating long 
periods of liospitalization. Ten sncli cases were encountered in this series 
with periods of hospitalization ranging from 57 to 87 days. 

Of the cases treated, the youngest ivas 1 month and oldest 7 years, 
with the age distribution as follows: 1 child of 7 years, 1 of 6 years, 2 
o£ 4 years, 14 between 2 and 3 years, 20 between 1 and 2 years, and the 
remaining 41 infants being less than 1 year old, with the median age of 
10 months for the M'hole group. 



pjg, j. — Stool resuUlnj: from the pectin-apar feedings, showing the peculiar soft con- 
sistency. 

The stools resulting from lliis therapy have a peculiar soft consistency 
(Fig. 1). IVe wish to emphasize that with this t^iie of diet a great deal 
of indigestible bulk should be given to make four or more large and 
bulky stools daily. This is why it .seems better in interpreting the 
response to this therapy, to be guided more by the consistenc.v, whether 
it is .soft or liquid, and the stool contents, whether pus, blood, or mucus 
is present, rather than by the number or volume of the stools. The 
prompt appearance of soft stools and the decrease in number of liquid 
evacuations are of utmost importance in cheeking the excessive loss of 
fluids from the already dehydrated infant. In the dysentery cases the 
stools gave the charaeteristic foul odor with varying amounts of blood, 
pus, and mucus. In some stools blood occurred in small streaks, and in 
others jiractically nothing but blood and mucus was present. In the 
stools of the jiatients fed pectin-agar, the disappearance of the blood, 
pus. and mucus was measurably more prompt than in the stools of 
comparable patients treated with other diets, including protein milk, acid 
milk, and the raw apiile. 

Tlie rationale of giving a high carbohydi'alc milk feeding may be 
questioned by some as it was by us. 'We liavc found that the carbo- 
hydrate tolerance for our mixture is sur])risingly high, and, when it is 
incorporated in the milk to supply the ju'otein, our patients, in spite 
of the severity of the disease, have not only maintained their weights 
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Imt have shown weight gains. In onr ox’iginal study no milk was used ; 
however experience has taught us that high concentrations are equally 
well tolerated even in severe specific dysenteries. Special feedings de- 
vised for a few extremely marasmic infants incorporating powdered 
milk, egg yolk, and vitamin concentrates to give caloric values as high 
as 100 calories per pound have been used successfully and apparently 
have saved the lives of some who were getting progressivelj’^ worse on 
other diets. 

The addition of the pectin-agar powder to the fresh milk brings about 
a precipitation of the milk in an extremely fine grained curd, which 
probably tends to increase the digestibility of the milk. This reaction 
was described liy Joseph'® as apparently due to some specific property 
of the colloidally dispersed pectin, either from a process of sensitiza- 
tion or through the removal of calcium from the caseinate complex by 
the pectin, by adsorption or actual chemical combination. A similar 
reaction has been observed when apple powder is added to milk.” 

During the 1936 series recurrences of the symptoms during or shortly 
after the patients had been given the transition diet were encountered 
in 16.7 to 15.4 per cent of the eases. However, during the 1937 and 
1938 scries, the recurrences were very rare. We have come to realize 
that in states of intestinal disturbances, such as encountered in these 
severely ill infants, the treatment is not a matter of twm or three days 
hut of a week or more. Our return to the normal regime has been post- 
poned until the child was definitely improved, and then a more gradual 
transition is used. 

In this series of 79 cases, only 5 infants were encountered who because 
of excessive vomiting, extreme distention, or failure to respond to the 
pectin-agar therapy as well as expected were changed to other tj'pes of 
feedings. Three of these patients showed improvement on the changed 
feedings, and of the other two, one continued to vomit all feedings and 
the other showed no change in degree of distention before death. 

The response to this type of feeding is measurably more prompt and 


complete than that observed in similar cases treated bj' other dietary 
means. The results from feeding the apple diet to a group of infants 
and children suffering from various types of diarrhea were compared 
with the results from a similar group given the pectin-agar feedings.' 
It was found tivat wiicn the raw scraped apple was fed, longer periods of 


treatmcnl and transition were required ; recurrences were more frequent • 
the appearance of soft stools, the cessation of licpiid evacuations, and the 
disappearance of hlood, pus, and mucus were not as prompt as in the 
group fed peetin-agar ; the feedings were not as well taken, and there was 
a weiglit loss, as compared with a gain in weiglit observed in the pectin 
agar group. Again in a comimrison of the results from the use of lactic 
acid mdk and pcetin-agar m treatment of ca.sc.v of hacillarv dvsenterv 
it was found that patients re.spondcd more quickly to th'e pectin-amm- 
feedums and requurd a shorter period of (realment. that 41 per cmi 
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liquid stools oeeiuTed with the lactic acid milk as compared with 28 
per cent with the iieetiii-agar, and that liquid stools persisted in the 
lactic acid group for 16.2 da.vs as compared with 8,9 days in the pectin- 
agar group. 

Speculation as to the mode of action of the pectin and of the agar in 
the treatment of diarrheas has been rather widespread during the last 
few years. Scheer’® used agar milk combinations for diarrhea and sug- 
gested that the agar acts as a colloidal disperser of the milk protein, aid- 
ing in the ease of digestion, acts on the acid base balance, and aids in 
controlling the water lialance. These ideas were also endorsed by Cairo. 
Frias"^ considered tlie action more on the motility of the gastrointestinal 
tract with a regulating action neither laxative nor astringent. Little 
can be added to the summary of ^llanville and collaborators-- on the 
various actions of pectin. They considered as imiiortant factors pectin ’s 
great absorptive capacity for bacteria and toxins, its ability to take up 
large quantities of fluids and thus provide bulk in the intestines, the 
buffer action, the action as a protective colloid, and the detoxifying 
action of the galaeturonic acid formed by the breakdown of the pectin. 

Since the bactericidal action of pectin has been demonstrated to be 
specific for a metal pectin produet^^ and not a property of pectin per se, 
it docs not seem probable that this bactericidal action has anj- therapeutic 
effect in the gastrointestinal tract. Work which was completed recently 
in this laboratory showing that in dogs pectin has a jirophylaetic as 
well as curative action for experimental ulcers resulting from adminis- 
tration of einehophen-^ seems to offer more evidence to justify the use 
of this therap.v. The action of the pectin in this work Avas felt to be, in 
part at least, a mucus-sparing or a pi’otein-sparing action probablj’- due 
to the uronic acid content of the iiectin, ivliich acted in a manner similar 
to that of glucuronic acid. 

The total action of this pectin-agar combination is not completely 
understood, but it ivould seem to be a combination of the physicochemical 
and mechanical actions of the materials. Since the agar and pectin 
make a gel which passes through the gastrointestinal tract as such, liquid 
stools, in most instances, are a physical impossibility. The formation 
of the gelatinous mass and the breakdoiMi of the pectin ivith the libera- 
tion of galaeturonic acid, the ab.soi-bing, emulsifying, detoxif 3 -ing, and 
divei’se other actions of pectin and its split products result in a coopei'a- 
tive action to gii’C the total therapeutic effect. 

The use of this high caloric therapy for diarrhea fits in with the 
modern method of treating t.vphoid fever since both feed the patient 
1 ‘ather than starve him and strive to maintain as good nutritional state 
as possible. It seems that this pectin-agar therap.v is particularl.v suit- 
able for treatment of these severe infectious diarrheas since it not only 
has a therapeutic action on the diarrlieal .se-mptoms, but also offers a 
well-balanced, nourisliincr. and casil.v digested food whieli tends to keep 
up the infant's rc.sistanee until the time ivhen the natural immunit.v can 



"WINTERS ET AL. : PEGTIK-AGAR DIETS IN DYSENTERY 


797 


lie developed. This diet litis proved very practical and workable in that 
its method of preparation is simple; tlie average child takes the feedings 
quite readily; and it is made from the stable standard powder which is 
not subject to seasonal supply. 

SUXDEVRY 

A series of 52 cases of bacillary dysentery and 27 cases of infections 
gastroenteritis, probably dj'sentery, in infants and children treated with 
the peetin-agar dextrimaltose combination is reported. 

There was a definite and quick response with soft stools within an 
average of thirty-four hours and a gradual and steady improvement in 
73.4 per cent of the cases. 

The caloric intake averaged from 33 to 52.4 calories per pound per 
day, and average weight gains were observed in every group. 

The mode of action of this therapy is probably both phj^sicochemical 
and mechanical, with the uronic acids pla 3 dng an important part. 

The diet is peculiarlj* suitable for infectious cases, since besides haiung 
a definite therapeutic action, it is high in calories, well balanced, and 
easily assimilated, and it maintains nutrition while the body has a chance 
to develop the necessary immunity. It is easity prepared, verj' xeadity 
taken, available, standardized, and safe. Our experience continues to 
confirm our early ohservations that this pectin-agar diet veiy definitely 
more quickly and completely produces formed stools with fewer recur- 
rences than other accepted methods, including the apple diet. 

The authors wish to ackno\Yle(lge tlie suggestions and assistance of L. T. Meihs, 
ff.D., and Edith HajTie.s, Ph.D., in this study. 
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congenital CAKCINOIIA OF THE THYIMUS AVITII 
EXTENSIVE GENEKALIZED :METASTASES 

P. WacsermaxA H.D., Cixcixxati. Ohio, axd J. AV. Epsteix, M.D. 

Cixm.vxD, Ohio 

P RIJIARY carcinoma of tlie thymus is not a common finding and 
still less common is congenital primaiy carcinoma of tlie tlnmius. 
The literature on the subject is summarized in an extensive reviev* by 
Crosby,* who repoits 44 cases of carcinoma collected from the literature 
up to 1932. In 1936 Slesinger- brought the total number, including one 
ease of his own, to 53 Additional cases have been reported by Mc- 
Donald,''* Decker,^ Kahr,’’ and Goyle, A'a-sudevan and Krislinaswainy.'* 
The majority of these leports arc those of adults who presented the 
typical findings of tumor of the thymus upon clinical examination. Bed- 
ford* described the only case that in\olved a newlioin infant, a child who 
lived 17 days. There was a generalized eruption on tlie skin of moderate 
degree clinically suggestive of syphilis The blood AVassermanu, how- 
ever, was negative on two occasions A histoiy of repeated attaeks of 
dyspnea, togetlier with pliysical and x-ray examination of the chest, made 
possible a diagnosis of enlarged thymus At autopsy a large thymic 
carcinoma was found. The tumor was firmly adherent to the lungs, and 
microscopic examination revealed numerous metastases to the lungs, liver, 
lione, and skin. 

Tlie pre.sent ease, observed at Alount Sinai Hospital, Cleveland, is 
similar in many respects to tliat of Bedford, the extent of the metastases, 
liowcver, is much greater Both presented essentially the same clinical 
pictures in newborn infants, and syiihilis was suspected and looked for 
in each. In both, at autopsy a highly malignant carcinoma of the thymus 
was found, together with extensive metastases to other organs 

C\Si; REPORT 

The motlicr a 29 jear oUl pnimpara, i\lio i%as adnuUod in aetiie latior. She 
gaic a Iii>-ton of longonital s>i)liilis, with an nniletermined amount of ticatincnt 
adminmtcrcd at \anou'. times Her slide test for sjphihs at the time of delueiy 
aas tnoplus diagno-tie and four plus exclusion. The onh other point of interest 
Mas the habitual use of larue amounts of a pheiiolphthalein laxatiie. 

.‘shortly after admission -he ga\e birth to a full term male i hild neighing 2,S(!0 
gill. The deluer' nas normal and unattended b\ an,\ appreciable difliculties. A 
striving geiieralired eruption iinohing all portions ot the skin of the child nas 
noted inimediatch (Fig 1) The lesions acre \ariable in appearance; some acre 
niercK small cccliMiiotic Ihcks, ahile others acre macular, pajHilar, lesicular, or 
eien jmstul'ir. .V fea of the more prominent le-ioiis appe.ired hemorrhagic The 
lesions Mined from 1 to s mm in diameter. On seieral occ.isions the temperature 

From the D> n irtmonts of Pitholngx mil Pcdlatiics of Mt Sinai Hospital. Cle\ eland 
•Xoa at the JIa> Institute for Medical Re-earth of the Jea isi, Hospital. Cincinnati 
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rose to 100° F., but uo niaiked elo\ation was noted at any time. There was a steady 
loss of ueight uith death oceurring after seven days, apparently due to increasing 
respiratory distress. During tins period, the skin lesions changed somewhat; many 
steadily enlarging, In caking doun, and becoming ciusted over, uhile at the same 
time other new ones appeared. 



FIj: 1 — Photf>pr*ip}j 
pijnilur 'ind \o<?lcu]ar 
innn^otor. 


snowinp: froneralfznl <?ruptlon noted nt y.ir 
lo.ion. nrccnt cicrj-ul,ere v.-irjfnff from l 


Macular, 
mm, in 


The hihornlouj reports of in(ere-t acre as folious- 
Hide ,cs, tor s, on mubilical cord blood and on babyks blood 


Hvp in lintli the am*ninMh- uiid exclusion fe-ts 


■Rxis nORa- 
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THE JOUliN^'L OF PEDIATRICS 


Blood counts shoucd red blood cells, 4,740,000, wliito blood cells, 18,500, with 
tlie folloninp difl'cicntial count mature poljinorplionutlcai noutroplules, 37 per 
tent; jutenile cells, 26 per cent; mctnnnclocjtC'-, 10 per cent; mjelocytes, 5 per 
lent; nneloblasts, 1 per cent, cosinophiles, 3 pei cent, monocjtes, 2 per cent; and 
iMuphocttcs, 10 per cent 

Bleeding time Mas Vj minute, clotting time, 1 minutes, and the icterus index, 31. 

Xunicroiis smears of the shin lesions! stained In the Fontana method showed no 
spiroclictes. Gram stains of shin lesions dcmonstiated occasional giampositne 
COCCI There was aBo a slight gunitli of Staphylococcus aineus upon culture of 
material from a lesion 

The larious clinical impressions were recorded as follows; Third generation 
siphilis; phenolphthalein rash (due to excessiie use by the mother); a blood 
dxscrasia; and a iiidespicad metastasizing tiiiiioi such as a Kaposi sarcoma. Hoii- 
eicr, no satisfactori final diagnosis was made clinicalli. 

Skin . — There is a generalized eruption with innumerable rounded and irregularly 
shaped lesions, \ariing in size from 1 mm to S mm in diameter. These lesions are 
cxtremel} lariablo in appearance, ranging fiom single small intracutaneous flecks, 
to large vesicular, pustular or ci listed areas Some sites contain gra3ush or reddish 
brown fluid material The lesions are numeious and most striking on the soles of 
the feet 

Mouth — Mucous membranes show a number of small, apparentlj ulcerating 
lesions similar to tho'c in the skin 

Heart . — The onl^i appreciable gross abnoiniality is a small rounded reddish sub 
cpicardial area which is at the base of the right lentncle and extends into the 
undcrljing myocardium 

lAinrpi present a striking picture Thei are larger and firmer than aierage. 
Man} bleblihe are is. xariable in size and discoloicd giax and deep icd, arc seen 
through the pleura and on section of paicnchima In numerous places there aio 
aiiparentl} necrotic areas with umbilication or actual defect formation The en 
tire pulnionar} tissue presents a deeph congested, mottled, and dark red appearance. 

Pancreas is of aiorage si/o and shows numerous well defined graxish white areas 
of fine architecture, suggesting granulomas or tumor tissue. 

Thymus is modcrateU enlarged There is no recognizable th}mic structure 
Tissue IS firm and on section is grai with numerous areas that suggest necrosis or 
suppuration. Small granuloma like nodules are noted in places. Begional struc 
turcs arc not adherent to the tliimus, and there is no apparent extension of the 
abnormal thxiiiic tissue to luugs or mediastinal structures. 

Mesenteric Lymph A odes — Peieral slightly enlarged, round, discrete, graxish 
flesh} nodes are present 

The remaining organs, including brain, pituitar}, and pineal gland, show no 
gross lesions 

Ificioscojnc Description 

Microscopic examiiiitiou of the carious tissues shows iniolicment of cpicardium, 
lung, liier, sjfleen. pancreas, large intestine, th}mus, ]}niph nodes, brain, skin, and 
bone marrow. The lesions are essential!} of two t}-pcs. 

The first tipc. s^en in the epuardiuni, Iiier, spleen and bone marrow, suggests 
an infiltratice or possil,!^ a granulomatous proiess rather than a tumor. The in 
lolled tissue in these organs appears to be made up of large irregularly shaped 
cells, in looscli bound arr.iiigcriient. Xuclei arc rounded and lesicular and show 
an occasion il chromatin knot Citopl.ism is pale staining. Rare mitotic figures arc 
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Fig- 2 — Photomicrograph o£ epioardmra Metastasis shoi\ing a granulomatous ap- 
pearance with a small aiea of central hemorrhage. 
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not ('ll Tlicro is no CMdciuo of (In-truction alfliougU occasional small areai 

of liemorrliage arc present. The inrohed epicaiflium (Tig. 2) shows such a tipical 
lesion. 

In the “hin the le-ions in many areas are more adiamed and suggest metastascs 
with nccro'-is Here poorli circumscribed rounded nodules are found made up of 
cells similar in structural and histologic an angement to that desciibed aboic. The 
ceils in places extend as small stiands into the underlying tissues. The epithelium 
imniediatoly oveiUing the nodule frequently appears ulcerated and neciotic (Fig. 3). 

The second biTie of lesion, which definiteU suggests tumor, is found in the other 
invohed organs In the lung, for instance, the grcatei portion of the tissue is made 
up of a difluse shcetliKe mass of cells m which the usual lung inaihings max still be 
made out. In many areas there is a suggestion of an alicolai airangement. The 
cells show a large rounded nucleus and a moderate amount of pale stained cytoplasm 
Many cell* are polxhedral. In some areas numcious small dilated and engorged 
blood xcsscis are present, appaiontlj forming a p.ait of the tumor. Occasional large 
multinucleatcd giant cells are present (Fig. 4). In places there is a suggestion of 
tumor coils within xessol lunun.i. 



Pip. t — Photorniciofri.iph of lunK AIet,ist.isis showing abundant giant cells 

Tlie tumor is app.irentli oldest and fuitliest adiamed in the thxmus. The sec- 
tion hero shows m, roiognwalilo thjmic stmctuios. There are numetous small 
roughly rounilcd aro.is in which the tissue ajipe.irs necrotu. There arc nUo deeph 
bine stained sites -uggesting cahifiiation (Fig .1). An Od.isional giant coll is 
noted regional to the necrotic and the i.ihified areas. The greater portion of the 
section is made uip of a slieet of tumor tissue with areliitei turo in idaeos xagucly 
uUeoIar in appearance Cells are large, pohliedral and rounded with prominent, 
rounded, poorli stained nuclei The ijtoplasin is \ariahle in amounts. In places 
It i' abundant, lightlj stamed and xcsicular, whereas m other places there is xery 
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Pis. 5. — Photomicrograph or thymus. Primary tumor showing the diffuse sheet of 
pleomorphic tumor cells and the regional area of necrosis and calcification. 
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little present. Mitosis is noted occasionally. There are areas where the eells appear 
compact and other sites where the cellular structure is loosely arranged with ir- 
regular spaces between the cells. The tumor is separated into poorly defined nodules 
by .ceptumlike structures made up of spindle eells. Tumor tissue in places appar- 
ently fills lymphatic spaces (Fig. 6). At the periphery there are small focal nests 
of round cells present. 

Similar lesions are noted in the pancreas, lymph nodes and liver. 

Because of tlie pleomorphic appearanee of the ttimor the slides were 
sultmitted to Dr. James Ewing, and his comments are as follows: “The 
slructurc reminds me strongl 3 ' of the largo cells of tlmnoma, and this, 1 
think, is the best interpretation. The giant eells recall some of the endo- 
theliomas of l.vmph nodes which I ii.sed to describe. . . . M.r guess would 
he th.vmic carcinoma with metastases in an infant.’’® 


COMMENT 

The clinical diagnosis of thv-mie carcinoma is obviousl.v difficult. The 
most prominent clinical symptoms in the adult are respiratorj' and cir- 
eulatoiy disturbances due to pressure. Hence, dj’spnea and cj'anosis are 
the most striking features of the disease. In the newborn infant, how- 
ever, d.vspnea and cyanosis are usuall.v atti'ibuted to otliei- more common 
causes such as cerebral injury, atelectasis, or congenital heart disease. 
Supracardiac dullness, which is one of the cardinal signs of this condi- 
tion in the adult, is not a dependable finding in the newborn. 

The extensive congenital lesions of the skin in the case reported here 
should make one realize that he is dealing M-ith a generalized pathologic 
process which has also invaded the skin. Once syphilis has been ruled 
out, one should think of the possibilit.v of metastatic malignanc.v. Thor- 
ough phj-sieal and laboratory e.xaminations, including x-ra.vs of the chest 
and long bones, should be done in the search for the primaiy lesion. 

SUMM.VRY 

The second case of congenital primary carcinoma of the th.vmus with 
extensive metastases to be recorded in tlie literature is reported alfovc. 
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SUBCUTANEOUS ElUPIIYSEMA IN THE NEWBORN INFANT 

Cash EnPORT 

WaLTKR aicJlANN, M.D , AND 0. W. PpRCKLL, M ]:>. 

Danxillp, Va. 

R ecently we encountered a most unusual condition in a newborn 
inlant, the rarity of which A\arrants its reporting. 

J. D., the second of t\Mus, was born on April 7, 1938. 

H. D, gra\ida u, aged 25 jears, the mother, was delivered of a stillborn child 
in 1936 The presentation at that time w as a footling breech The cause of death 
of the infant was not known. 

The last menstrual period of the mother was June 30, 1937, making the ex 
pected date of delivery April 14, 1938. Pregnancy progressed normally the first 
months although the fundus height did seem too great for the period of gestation. 
On Jan. 7, 1938, an attempt was made without success to diagnose twins. We tried 
to rotate the breech that was presenting but desisted because of the vertigo which 
came on immediately. On January 25 the suspicion of twins was confirmed by 
examination by x-ra}. At this time the urine had present a faint trace of albu 
min. On March 22 the blood pressure was 154/86, weight 166 pounds, height of 
the fundus 39 cm. The urine showed a marked trace of albumin. Since the pa 
tient was so miserable that it was pitiable, an attempt was made to induce laboi 
by medical means on starch 30. This was not successful 

Labor began on April 6 with a breech presenting. The membranes ruptured 
spontaneously about three hours after the onset. The first stage lasted approx 
imately 10 hours During this time pentobarbital (nembutal) gr. 6, and hyoscine 
gr. 1/100 were given in divided doses Kectal ether was administered, but very 
little of It was retained. During part of the second stage, which lasted between 
forty five minutes and one hour, gas and oxygen were given w ith contractions. 

Under ether anesthesia the breech was delivered spontaneously. Some as 
sistance was given in the delivering of the shoulders and head. Eleven minutes 
later the second amniotvc sac was ruptured, and the second infant delivered by 
version and breech extraction The placenta was delivered bj Brandt’s maneuver 
SIX minutes later 

The first baby, a girl, breathed immediately and cried lustily at birth. The see 
ond infant, a boy, made strenuous gasping attempts to breathe. At first he was 
pink, but soon became cvanotic. While he was attempting to breathe, the inter 
costal spaces drew in with great force. The fauces and trachea were cleared 
with a rubber catheter. In a short time it was noticed that the left side of the 
chest and the left supraclavicular space and neck up to the chin were markedlv 
swollen. The mass in the neck was about the si/e of half an orange Crepitation 
was felt in these areas Oxvgen was administered continuousli . Breath sounds 
were heard over the right chest, but none on the left. A radiogram taken at six 
hours showed a complctclv atelectatic left lung. 

The babv tried fiftv minutes after doliverv. Coramin 0.5 c c. and 10 c.c. of his 
mother’s blood (the latter is a routine procedure) had been given intramuscularlv 
Oxvgen was continued for eighteen hours because, on discontinuing it cvinosis 
was noticed The emphvsema was still present, more noticeable if anUhinir 
thirt y hour-, cxaimn itinii by x ray showed the loft lung clear again. ' 

rrom the Obstetric and Pediatric Services, SIcmoriai Hospital 

SOd 



S06 


THE JOURXAE OF PEDIATRICS 


The onipln>eraa slowly diminished in extent and had disappeared by the fifth 
day. E.xcept for a sliglit feeding problem, his progress has been normal. The 
girl, who weighed 5 pounds 14 ounces at birth, weighed 16% pounds on Jan. 6, 
1939; the boy, who weighed 3 pounds 11 ounces at birth, weighed 1S% pounds on 
the same date. Incidentally, they won a prize at the county fair. 

COMMENT 

Subcutaneous emphysema is “one of the rarities of medicine from in- 
trinsic causes."' The cause in this ease, we think, -was the violent gasp- 
ing attempts of tlie hahy to breathe after birth. We think the extremely 
vigorous attempt to breatlie ruptured one of the alveoli, allowing air to 
escape. The air must have filtered into the mediastinum to have been 
noticeable in the neck. The attempted external versibn could hardly 
have caused the condition, because the time element would make us 
think a permanent defect would liave resulted and a larger area of the 
lung would proliably have lieen affected. The version and breech extrac- 
tion were accomplished with no difficulty or trauma. It is possible to 
cause such a condition by injudiciously inflating the lung mechanically. 
Such was not the ease here, as the emphysema was noticed before oxygen 
therapy was given. 

Slot and Brovuri have recently reported a case similar to ours and have 
reviewed the literature. Treatment is the administration of oxygen 
until tlio condition rights itself. Puncture of the emphysematous area 
is not advised liecause of tlie danger of infection. It miglit be possible, 
liowever, that in a premature infant the accumulation of air in the neck 
miglit suffocate tlie cliild liccau.se of pre.ssurc on the trachea. 
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A BUCCAL OXYGEN-ETHER CATHETER 


Robhrt Conns', SI.D. 
LouisviiiLE, Ky. 


W HETHER in the home or at the hospital, at some time or other 
the physician ■will encounter the problem of giving oxygen, oxj'- 
gen-carhon dioxide, or oxygen-helium. I ndsh to present a method of 
giving these gases which gives the greatest comfort to the patient 
with the least interference. It is to do away with factors which 
hinder the normal usages of the nasal passages. 

The average physician does not use an oxygen tent readily because 
of its bulk, transportation problems, and pei’haps because of the finan- 
cial factors. The mask and bag method for the administration of 
oxygen limits the use of the nose and month. An oxygen room w'ould 
be the ideal thing, but it is impracticable. The use of tanks from 
which oxygen is made to bubble through ^Yater in a Yvide-month 
stoppered bottle is one of the most popular methods in use today. 

Oil the market today are a variety of metallic tubes do aid in car- 
rying this oxygen to serve the patient. You may encounter in the 
current .surgical supply catalogues the Bullowa nasal tube, the Con- 
nel nasal tube, the single nasal tube of Gates, the Gwathmey nasal 
tube, and the Sanford nasal tubes. In addition small rubber catheters, 
which are also inserted intranasally, are used in many hospitals. 

My criticism of the catheter is that it obstructs the nasal passages. 
In pneumonia we should have all the respiratory channels free for 
their physiologic purposes. The rubber catheter gags some patients 
easily. The types that plug bolli narcs interfere with mucous dis- 
charge. The objections to the mask type are that it causes apprehen- 
sion, docs not allow room for sipping fluids or foods, and hinders the 
patient in calling leadily if he needs assistance. 

To overcome these criticisms I have devised the buccal catheter. 
By means of it oxygen is conveyed via the oropharynx to the lungs 
and leaves the nasal passages free. 


This instrument is constructed so as to lie adjacent to the hneeal 
imicous membrane and lateral to the dentogingival area. Onlv the 
inner aspect of the instrument, which is the side facing the oral 
cavity, permits the o\>geii to escape. The patient can cry out if he 
desires and can sip fluids nithout disrupting the meehanism. Thus it 
helps satisfy ox> gen want, allous the plnsiologie action of the nasal 
and phar.Migeal passages, keeps the patient as comfortable as linmanlV 
possiliie. and perhaps with less apprehension. ' ' 


SOT 
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The principle of the buccal catheter and its construction are simple 
and economical. Two brass tubings iiicli in diameter and 4% 
inches long are so .shaped as to be pyriform at one end, the end that 
is in the oral cavity. Then the portion of the tubing at the lower 
lip level is bent in an angle of about 110 degrees with the chin base. 
One inch of tubing is allowed for resting on the chin base under two 
booklets from which it may pivot. The final % inch of tubing is bent 
at right angles to the chin base poidion. To this portion rubber 
tubing is attached to lead to the oxygen. The other end of the tubing 
is closed. The chin rest has two booklets on each side, 1^/4 inches 
apart. These booklets are raised portions of the zinc or galvanized 
tin y 2 iuch from each other. The chin base is molded to fit the natu- 
ral curvature of the chin. Five perforations are drilled into the 
tubing of each pyriform wing on the side that faces the teeth onlj'. 



1. — Front \ie\\. Tlie ring about the tubing adjusts the abduction of the wings. 
Kip. 2. — Roar view. This shows the perforations on the pyriform wings wliich face 
each otlier. 


To use. raise the lips and slip the pyriform wings between the teeth 
and the buccal mucous lucmbrane. To adjust for the different widths 
of mouths encountered slide a ring about both tubings which lead 
from the arms of a Y glass tube to the buccal catheter. This causes 
the wings of the catheter to abduct atul have more firmness against 
the cheeks since the right angle portions turn inward. If too firm, 
the slipping of the ring downward releases the pressure proportion- 
ally. Adhesive tajic is applied to the ends of the chin base for security 
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against the skin. However when in the recumbent position it has a 
tendencj" to stay in place because of the pressure against the buccal 
mucous membrane. 

This buccal catheter serves another very useful purpose in oral 
surgery — the giving of ether. In doing tonsil or adenoid operations, the 
ether hook of the suction and pressure pump can be removed and re- 
placed by attaching it to the buccal catheter. It remains out of the 
way of a mouth gag very nicely. Thus this catheter serves a dual duty. 

The illustrations .show the simplieitj- of this apparatus. 

4207 W. JfAKKET Street 



THE FUTUEE OP AilEEICAX PEDIATEICS 


■\VlLBURT C. Davisox, JI.D. 
Durham, N. C. 


P EDIATEICS is one of the oldest, if not the oldest, of the specialties ; 

its foundations M'ere laid during the Eenaissance (1453-1600) by 
Bagellardus, !Metlinger, Phaer. Hieronjnnous, Sainte Martlie, Glisson, 
and others.* By the twentieth century the pediatrists were recognized 
as specialists to whom general practitioners referred patients for diag- 
nostic and therapeutic advice, similar to the practice in other special- 
ties. During the present generation, the amount of teaching of chil- 
dren's diseases in the medical schools and the number of pediatric in- 
tcrn.ships in the hospitals liave grown tremendouslj'. As a result, the 
number of pediatrists in the United States rapidly expanded to the 
present total of 3,383. The specialty soon lost its consultative function 
and became general practice ndth an age limit of puberty." During the 
last decade the introduction of preventive measures, many of them de- 
veloped by pediatrists, has completed the metamorphosis, so that pediat- 
rics today is more of a division of public health and preventive medicine 
than a clinical specialty. 

This change in pediatrics has been recognized by the federal govern- 
ment. and the Technical Committee on Jledical Care of the Interdepart- 
mental Committee to Coordinate Health and Welfare Activities on July 
IS, 193S, recommended to the National Health Conference® the annual 
expenditure of $225,000,000 by the tenth year of the program, to reduce 
infant and maternal morbidity and mortality.* Part of this plan ah’eady 


From the Department of Pediatrics, Duke Unnersitv School of Medicine, and Duke 
Hospital. 

•AVstiact JTioiu the J\ccomvi€7idations of the TcclnucaJ Coviinxttce on Medical Core^ 

“Expansion of the propr.im for inaternitA care and medical care of children, in- 
cludinp hcilth superMsIon of prepnant ^\onien and of infants and preschool children 
local physicians public licalth nursing: ser\ices, liealth superM‘=!ion of school 
children, and the 'Je^^•Jces of dentists, nutritionists, health educators and medical 
social \Norkei<?. Medical care of molheis and then newborn infants, throughout the 
period of matemitj and the neonatal period, including care of the motheis at deUverj 
in the home or in ho'jpital. and of their ntnborn infants. b> qualiflecl local phjsiclans 
%\ilh the aid of .*5pecialized con‘?uUants, assisted bv nuiscs, preferably public health 
nur’^es traintd in obstetric nuisingr proccduie, Facilitie*? foi expert diagnosis and care 
in diagnostic or consultition centers and in the home. Hospital care as ncce'^'sarj* for 
medical. «ocl il. or economic reasons Health supercision. medical care, and, when 
necess'ir\. hospitaliz ition of oldei infants and children — the health super\i‘sion and 
medical caie to be provided b> quiiifled local phjslcians with the aid of specialized 
consultants Jn local consultation or diagnostic centers, or elscwliore •\\hen the ill 
cliild cinnot be brought to the centei. 

“To provido for ‘?uch an expanding piogiam, an annual cost to federal, state, and 
local go\ ernment‘« of $nri.ono.oon e^tnnitcU for maternitv care and care of new- 
born infants, b iscd on the need® of fainflles on leli^'f or with incomes of less than 
$ 1,000 a \eir (approximate^ 1.100.000 live birth*; and stillbirth^; annuallj ). including 
co-^l of medic il, nursing, and lio^pltil care development and maintenance of 10,000 
additional maternal and child health consultation center*; to serve smaller cttie«. 
town*; and nn i! area*; dfvedopmont of centers for postgraduate education of 
phv«lcians nurses, rmdical sucial workers and federal and state administration For 
iiealth *-upervlsion and rmdicnl care of childien. the average unit cost of providing a 
minimum of essential medical services Is estimated to be $10 per child per >oar, or 
an additional annual sum of $130,000,000 for the 13.000,000 cldldrcn under 15 years 
of age in the thlnl of the population in need of financial a’ssistance in obtaining ba^-ic 
health and medical services’* 
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is in effect, i.e., federal and slate funds in 1938-39 paid for 50 directors 
of state Inireaus of maternal and child health, 30 of whom have lieen 
trained in pediatries, 28 full-time pediatrists, 13 full-time obstetricians, 
2,713 prenatal clinics or confei’cnees, and 6,033 ehild health conferences, 
in addition to the personnel of the U. S. Children ’s Bureau,'* The scope 
and content of the present program are described below.' 

Although everyone realizes that additional infant and maternal health 
services should and must be made available to the public, especially those 
in the lowest economic group, it must not be forgotten that poverty is 
not the sole reason for failure to obtain adequate medical service. The 
fact that the lowest economic group of the public receives less medical 
care and has more illness’ often may be due to ignorance of the necessity 
for adequate medical care and of the availability of the present medical 
facilities. For example, the tact that 19 per cent of the pediatric deaths 
in 1937 in one state occurred in children who were not taken to 
their physicians is not prima facie evidence that this absence of medical 
care was due to poverty and the lack of medical resources. Inadequate 
pediatric care in many in.stances is due to the ignorance of the public 
in availing themselves of the facilities already available, rather than to 
the lack of medical or economic resources. A.s illustrations, among the 
ten diphtheritic patients treated at Duke Hospital during the past month, 


•"From the plans submitted bj- the se\cral states, it becomes apparent that the 
functions of the state dnisions of maternal and child health aie as follows (1) To 
seek the cooperation of the phjsicians of the state in extending statewide facilities for 
continuous health superi ision throughout pregnanc^ , infancj , and childhood, and m 
providing care tor sick children and tor women at dcliierj (2) to seek the coopera- 
tion of physicians and all othei citizens of the state in informing the public as to 
what IS good maternity care, infant care, and care of children at different stages of 
growth and development, and how facilities for such care maj be made aiailable in 
each locality of the state. (3) to deyelop maternity and child health services in all 
parts of the state through local health units , ( 4 ) to aid m the organization of local 
health units through the pro\ islon of child health or matei nity sen ices in areas not 
yet fully organized, (5) to be responsible for the establishing of high standards of 
sen ice in the maternal and child he.ilth field (6) to cooperate wuth all other bureaus 
of the state health agency- in activities affecting the health and welfare of children 
and mothers, such as public health nursing, contiol of communicable diseases, including 
tuberculosis and syphilis, collection and study of vital statistics, contiol of the milk 
and water supply. (7) to cooperate with other state agencies concerned w’lth problems 
of cliild health oi welfare, as tlie bureaus of child welfare, departments of education 
and the agriculture extension service of the ilcpartme *■ *' (8) to 

cooperate with medical and other professional groups In or post- 
graduate education m m.iteinitj c.irc and care of chiidr fields of 

nutrition and dental caie, and (9) to piomote health ed schools 

•ind tlie general public 

"The maternal and child health services tint aie cairied out under state plans are 
basically those comiiionlv ilesci ibesl .is lie ilUi supei vision (1) Prenatal clinics and 
child heiltli conferences conducted bv physic! ins with the aid of public health nurses- 
(2) home visiting bv public health nurses foi teiching m iternal, infant, and child’ 
Ingieno, and for instruction in bedside nuising c ire. and (3) nur-es’ classes oi 
conferences with mothers for ccluc.itional or follow-up purposes 


"No specific (lefimtum of -eiippled eliihr was given In the wording of the .Sneial 
Security Act, alliiougli sc m i ii ilifinitions bid been proposed in the he irimrs WoVoln 
Oongreis An Investlg.itlon of the liws un.lei wli.cl, s‘t.ae .igencies vvere Ipe^^Jfn^ 
showed v.iriitions extending from -i vi rv stiict defimllon limiting the =erv ires to obii 
ilien with motor ells ibilltb s lo a verv liioid elcfimtion and interpretation „ ” 

eluded all pbvsicdh h indlc ippeil eliilehen who eould he bene/lteel he mViVsH * 
surglc il tr- itmi iit Tlu v ii lous d. finlllons of -i crippirel child in, onoX 
laws of the seven! sines hive been aceepleel. for tlie prnent 

icliiil priiclice definitions will be bioidened gi.iduilh to Include 'is I*'** ***“* 9 

Ciippllng eemdlUons is K pnetie ibli- within the limihilSons of the 's, ii Ai*^**9*’*'‘ 

A few sines hive hiilu.lcd sue!, conditions as rheumatic he iri.ies^ available funds. 
Inil most of the cases i.repte.i feu ere have been orlhle.lic ami diabetes. 

Vs the IH lU loiil of ebtldrin iw litin- ortliope.hc , ,re vihrn Heel’ c? * i conditions, 
be nine etl.HllV. Is pisseel. H Is possUfie ,h it Proportion it, Iv *' ^^uritv Act 

lo ildlilren cripple el from e ndlu conditions, ispecieih In those given 

•militi. S leooirw ™ ‘Rifness. 


Ilj-i i'sO W conitiu.n Chliann <-hkf 'ilU ibllUv 

or meiitil defex-t, , ml those having <bnorm iliti. s ,, U 

nn* ton^libntl th* -ctiDo of thjs proper im*» P<'nn'incnt cu«todl il 
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eight were not taken to their pliysieians for an average of five days after 
tlie onset, and, of nine other eliildren snffei'ing from diphtheritic paral- 
ysis, seven were not taken to physicians until the onset of paral- 
ysis. “ The parents had not realized the possibility that a “sore throat” 
might be diphtheria. Yet diphtheria antitoxin is supplied at cost by the 
state laboratory and is given free in many counties. Although free 
toxoid is supplied and its usage is urged by health departments, many 
parents fail to appreciate its valne.'^ In Duidiam County, which is 
typical of most American eounties, the medical profession, the infant 
feeding clinics, the health department, the county physician, and the 
Watts, Lincoln, and Duke Hospital Clinics can provide the necessary 
preventive and therapeutic measui'es, regardless of the povertj’ of the 
patient, if the public is made aware of their necessity. The Durham- 
Orange County Medical Society recently has authorized a series of iin- 
signed newspaper articles on preventive pediatrics, calling attention to 
the unneeessaiy deaths, and the means of preventing them. Sjmdicated 
medical articles have made remarkable progress in educating the public, 
but as yet they do not reach those who do not read the newspapers. 

National, state, county and city advertising campaigns in newspapers, 
buses, billboards, and radio, and through churches, schools, the Parent- 
Teachers’ Association, the American Legion, etc., on the necessity for 
antenatal, natal and postnatal care and the medical facilities available, 
conducted by publicity experts, are necessary to reach more of the 
population. If, through advertising, a public demand can be created 
for automobiles, electric iceboxes, certain brands of cigax’ettes, and 
patent and home medicines (which represent 14 per cent of the present 
medical costs'), cannot the people be taught to seek adequate medical 
service? Better pediatric and obstetric care and a lower infant and 
maternal mortality can be obtained by a smaller amount of money spent 
in teaching the public to utilize the present medical facilities than would 
be required for providing additional medical resources. After an educa- 
tional program has produced a demand for more medical care, the 
medical services can be extended as they are needed. The public gets 
the product it demands, whether it is medical care or a nationally ad- 
vertised variety of tooth paste. The American Academy of Pediatrics 
shortly will start such a pediatric publicity campaign. 

Increased education of the public, in addition to increasing the amount 
of medical sendee requested, will raise the standard of that service. If 
a public demand for preventive pediatrics is created, physicians who arc 
not familiar with modern method.s will seek postgraduate training to 
help their patients. 

This need for the education of the public is indicated by a recent stud.v 
of chronically diseased adults who were not receiving medical care ; 

•Initminiz.iUon aKaln«it diphUicria was made cotiipulsorj" in X'orth Carolina In 
March, 1939. 
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80 per cent of tliem failed to obtain this care through ignorance and the 
need of education and only 10 per cent because of economic reasons.' 
That public education can be efficacious and that the money for cancer 
publicity was well spent are demonstrated by the fact that among cancer 
patients, only per cent went without medical care through ignorance 
and 1.5 per cent for economic reasons.'' A similar public education cam- 
paign for preventive pediatrics should be equally fruitful. 

If this program or some modification of it is adopted and is intelli- 
gently operated by pediatricaUy trained physicians, many of the preven- 
tive measures recommended® will be made effective among the imder- 
privileged one-third of the population for whom the plan was recom- 
mended. In addition, the children of the remaining privileged two- 
thirds of the people also will receive greater preventive care, as a result 
either of the stimulus or of the extension of the government-aided pro- 


gram. 

Although many more children than formerly are getting adequate 
pediatric care and although there is a much greater number of qualified 
physicians among whom the patients are divided,® this greatly needed 
increase in preventive pediatries will necessarily modify the practice of 
the specialty. The bulk of the care of children and the carrying out of 
the preventive measures® will be and should be in the hands of general 
practitioners,* now that the teaching of pediatrics has been improved, 
and the feeding of infants has been simplified. !Many of the present 
pediatrists probably will become salaried members of state and federal 
health organizations and will be responsible for the supervision and 
consultation necessary to effectuate the program for the reduction of 
infant and maternal mortality. This new status of pediatrics will be 
similar to the changes wrought in private school teaching by the uni- 
versal public education movement at the turn of the century. 

Recent medical graduates who arc primarily interested in pediatrics 
will still have the same four ciioices of careers, though the proportions 
will change, i.e., the majority probably now will prepare themselves 
for general practice instead of going into pediatrics as a specialty, and 
the minority will become private pediatrists, government consultants 
and teachers of pediatries. 

The private practice of pediatrics, though limited by the federal and 
state child health programs and the belter training of general practi- 
tioners and medical students, will still remain because children have 
needs which are different from those of adults. However, the numbers 
of ill children probably will be reduced through preventive measures ® 
To remain successfully in private practice, the pediatrist must continue 
to load in preventive measures and also include mental In-frione n,,,! 
adolescent ]n'oblems in his field.’® ‘ " 


The greatest present pediatric need is in rural communitie.s and it 
■a^ly be met by encouraging younger well-trained general practi- 
•s.-o fiH.lnuto e- MO. ••Al...tnicl From Um Recommendation.-:, etc.- 
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tioucrs to forsake the medieally overcrowded eities. Unfortunately, 
the city youtli often is ill-fitted for country life and practice; it is neces- 
sary to provide means, probably through loan funds, for tlie rural 
student to study medicine.” Analyses indicate that the majority of them 
return to the country.” The law of supjjly and demand is causing a 
larger percentage of the present graduates to enter general practice, but 
the number going into rural practice is still falling, exceiit in North 
and South Carolina. In these two states the establishment of rural hos- 
pitals through the aid of the Duke Endowment is improving medical 
.service in the country and attractinir youno physicians there. In addi- 
tion, such local hospitals influence older jiliysicians, who have kept 
abreast of the times, to remain in rural communities.” The subsidizing 
of ho.spitals and the building of now ones as they are needed, advocated 
by the Teclinieal Committee on llledical Cared will have a similar result. 
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TUBERCULOSIS IN CHILDREN 

Lee Forrest Hill, M.D., akd Denxis H. Kelly, SI.D. 
Des Moines, Ioiva 


I S THERE justification for assuming that the problems in tuberculosis 
have been solved, that the answers to pathogenesis, resistance, im- 
munity, allergj', and many others have been found, and that complete 
and permanent control of the disease in the human being can be accepted 
as lieing definitely assured? How many of the newer ideas and con- 
cepts which have been brought forth in recent years are established 
facts, and how many of them are but ingenious theories to explain un- 
known processes which will have to be modified as time reveals the 
true situation? Certainly the literature of the past year leads one to 
the inescapable conclusion that instead of unanimity of thought, the 
newer knowledge has only stimulated controversy, created new and un- 
expected problems, and resulted in expressions of uncertainty and widely 
divergent opinions. Unquestionably this state of affairs is highly de- 
sirable if true progress is to be made, but it is somewhat disconcerting. 

For tlie most part, the conflicting views liave to do with various aspects 
of primary tuliereulosis, and particularlj'- ■with the relation primary in- 
fections bear to the development of I'einfeclion tuberculosis. In previous 
reviews we have attempted to set forth the essentials of the many con- 
cepts as they have been published. These need not be repeated here, 
except for purposes of clarification. Our aim in this review is to con- 
tinue to present such i-ecent studies and contributions as seem to us 
to make a point on one side or the other in elucidating some of the more 
important present-day issues. The first part of the review will deal 
almost exclusively with primary tuberculosis. \Ve shall also summarize 
tlie woi'k which has been done in tuberculin studies. 


However, before taking up the review proper, we should like to call 
attention to two important publications which have been published re- 
cently. The fii'st of tliese is the second edition of Tuhcrciilosh Amonq 
Children and Young Adidfs, by .1. xVrthur Myers.' This volume repre- 
•sents a summary of the conclusions whicli the author and his associates 
liave I'caclied fi'om their many years of longitudinal study for tubercu 
losis of thousands of cliildrcn and young adults carried on at Lvman 
hurst and elsewhere m the University of Minnesota. The contributions 
wind) tins distinguislicd group of physicians have made to the hetm,. 
umlerstandiug of the evolutionary course of tlie tubercle have received 
world-wide recognition, and. while agreement with .some of their Sws 
has not been universal, neverthele.ss. the influence of Ihni ,- , 
ing thought has been recognized evervwhcre Sc n i r? 
in Dr. Myers- book has been inxndou.sirpubhid ? 
journals euueurvently with the tirogress of his sliidiD ■ 

essential coiieoiits in these articles have hwMi ni-m-rn, .1 

Iiagcs. we shall refrain from eoininenlin-' fu •(her imo i’C'')ewed in these 

iuiinti upon the subject mat- 
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ler in this new volume, profitable though that might be. We may add 
only that the volume affords the practitioner and the student alike a 
ready source for gaining up-to-date knowledge of the newer concepts 
in the whole field of tuberculosis, from infancy to old age, and the ex- 
tensive bibliography appended to caeli chapter offers a guide to any 
desired supplemental reading. 

The second publication referred to is the eleventh edition of Diagnos- 
tic Standards- published by the National Tuberculosis Association. In- 
stead of being called the eleventh edition, however, this work is desig- 
nated as the “Tentative Edition — 1938.” A word of explanation as to 
tlie reason for this title is interesting and lends support to the thought 
exiiressed in our opening paragraph. Tlie brochure was prepared by a 
committee of ten expert phthisiologists appointed by the president of the 
National Tuberculosis Association in 1936. Their original manuscript 
was submitted to numerous clinicians and further modified according to 
rejilies received, but still left certain points in doubt or disagreement. 
Offered tentativel.v in its present form, the committee hopes to elicit 
further comments from specialists, general practitioners, and public 
licalth administrators, which “will lead to the formulation of standards 
and definitions which will be more universally acceptable.” Because 
of the source, the statements made in this booklet are generally accorded 
an “official” status. Officially then the terms “childhood type” and 
“adult type” tuberculosis have been dropped, to be replaced by the 
more satisfactory terms “primary tuberculosis” and “reinfection tuber- 
culosis” respective!}’. This change is in keeping with clinical experience, 
in tliat primary tuberculosis may occur at any age period and reinfection 
tuberculosis is seen in cliildhood as well as in adult life. Furthermore, 
the new terminolog}- coincides with international usage. Physicians 
should find Diagnostic Standards a very useful pamphlet. In condensed 
form it gives the essential features of both primary and reinfection 
tuberculosis and the pathogenetic correlations of all forms of tubercu- 
losis. It defines tenns, describes technical procedures, and presents a 
classification and descriptive summary form so framed that it may be 
adapted readily to an}' kind or location of tuberculous lesion. These 
forms may be purchased in quantities from the National Tuberculosis 
Association or its affiliated associations. 

PRISIARY TUBERCULOSIS 

Definition . — As has been indicated, much confusion exists in the liter- 
ature in respect to many phases of the primary infection. In tiie matter 
of definition, for instance, there are two rather distinct schools of 
thought. One group (rather extensive in this country) accepts the 
viewiioint developed at Lymanluirst by Stewart, Harrington, and iMyers.^ 
In e.ssence. this concept considei’s first or primary infections to be those 
re.sulting from implantation of vii-ulent tubercle bacilli upon nonallergie 
soil. Wlien sucli infections occur in the lungs, the resulting lesions are, 
first, a iirimary pulmonary focus (or multiple foci) ; second, tuberculosis 
of the a.ssociatcd hilus glands; and third, foci in distant organs as the 
result of ])reallorgic hematogenous dissemination of bacilli. In a few 
of the cases, coineidentall.v with the development of allergy, which takes 
place in from three to seven weeks after the initial infection, there 
oceurs a collateral inflammatory reaction about the primaiw pulmonary 
focus of sufficient size and density to be demonstrable roentgenologically. 
The invariable cour.se of the Ic.sions of first infection tuberculosis, where 
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no new postallergie exogenous or endogenous reinfection occurs, is one 
of slow retrogression, encapsulation, calcification, and in some instances, 
ossification or complete disappearance of the lesions. First infection 
tuberculosis is, therefore, considered to he a routine benign disease, re- 
gardless of the age at which it occurs. A postallergie extension, or ap- 
pearance of new tuberculous patholog3^ bejmnd the limits occupied bj" 
tile original set of primar}"^ lesions, marks the onset of a reinfection type 
of the disease. Thus, tuberculous meningitis, miliary tuberculosis, and 
tuberculous bronchopneumonia are regarded as acute manifestations 
of reinfection tuberculosis, whereas phthisis is a chronic form. Hence, 
this concept takes into account the part played bj’’ allergy in the pro- 
duction of all the serious and fatal forms of tuberculosis. 


The opposing group draws no such line between the primar3^ infec- 
tion and the acute reinfection forms. Diagnostic Standards states, “63’^ 
‘primary tuberculosis’ is meant the totality of the morbid processes 
following directly and uninterruptedl3'^ the first implantation of tubercle 
bacilli. It is obvious that in man3’^ instances no sharp line of demarcation 
can be drawn between primar3’^ and reinfection tuberculosis. To sa3" 
that the appearance of allerg3’^ marks the end of primary tuberculosis 
(as is frequentty suggested) would mean that no clinicalty recognizable 
and diagnosable phase of tuberculosis could be so designated.” \^^lile 
the most frequent development of the primary complex is one of slow 
retrogression, in a minority of cases, tlie percentage of which is hard 
to estimate, and particularty in infants and in children exposed to pro- 
longed infection, and more frequentty in colored than in white children, 
the primary complex does not heal promptl3' but becomes progressive. 
Progress ma3’' occur at the site of the primar3’^ pulmonary focus leading 
sometimes to a large excavating pneumonia, or the progressive primary 
focus may rupture into a bronchus with resulting bronchogenic spread. 
Similarl3r primar3’^ l3Tnph node lesions ma3’’ progress to rupture into a 
bronchus, or bacilli ma3' finalty reach the circulation through efferent 
lymph channels to proximal 13'mph nodes. Transported b3’^ the blood, 
the bacilli may cause single or multiple lesions in the lungs, meninges 
hones, kidneys, and other organs. Thus miliar3’^ tuberculosis, tuberculous 
meningitis, and tuberculous broehopneumonia in this concept are con- 
sidered as being part of tlic primar3’^ infection. Viewed in this lio-ht 
first infection tuberculosis is 1)3' no means a benign disease. In a furtlier 
anal3'sis of the differences in opinion, two significant points need to be 
stressed. In the L3’manhur.st concept the fundamental difference be- 
tween primary and reinfection tuberculosis is allerg3-. In the viewpoint 
as defined in Diagnostic Standards, the difference between the two is in 
the manner of progression of the le.sions. The differences are clearly 
brought out by quoting a statement from Pinner,^ who sa3’s; ‘‘In the 
progre.ssion of tuberculous lesions is found, probably, the* clearest ex- 
pression of the differences between primary and secondary infections' 
The functional difference between the two is allcrg3'. Patho"enieallv 
thc differences arc that in the progre.ssion of a primary le.sion all avail 
able routes of propagation of bacilli come into plav: ivmnhatics hlnnrt 
stream, preformed c.hannels._ In secondary infection. 
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is seen generalized miliary tuberculosis, frequent in ehildliood, rare in 
later life. The eliaraeteristie progressive disease of adult life is tubercu- 
losis limited to one organ system, sueli as pulmonary phthisis, rare in 
childhood, frequent afterward.’’ 

TJie definition of primary tuberculosis, as contained in Diagnoshc 
Standards, to the effect that the appearance of allergy marks tlie end 
of the primaiy infection, seems susceptible to challenge. We are aware 
of no such viewpoint. If, as we suspect, the reference is to the Lyman- 
Inirst view, it is a misconception of this idea. The appearance of allerg}’ 
marks the end of the period ■when new exogenous or endogenous infec- 
tions reaet as do primary infections, but the original first infection 
wliieh pi'odueed tlie allerg}’, unless intei’rupted b.v death, will retain 
the characteristic features of the primary complex through all the stages 
of resolution and calcification, regardless of superimposed secondary 
infections. In other words, primary complex and primarv infection are 
essentially synonymous terms in tliis concept. 

CarrolP from the Undereliff Sanatorium for Children in Connecticut, 
after observing some 3,300 chiklren over a period of seventeen years, 
states that he has readied much the same conclusions regarding tubercu- 
logenesis as iiave flyers, Stewart, and their associates at Lymanhurst. 
He believes it to lie “a fundamental principle that tuberculous lesions 
arising in allergic and in nouallergic tissues have vastly dift’erent clinical 
expressions.’’ Pathologists, on tlie other hand, seem more inclined to 
the view that, while it is usual, it is not an invariable rule, for the lesions 
of the primary complex to progi-ess to anatomic healing. Auerbach,® 
pathologist at the Sea Yiew Ho.spital in New York, reports seventeen 
cases autopsied in a period of four years, in which progression occurred 
in the primary complex. With one exception the children were negroes; 
fifteen of them were between the ages of 1 and 3 years. The author 
describes the various degrees of caseation, liquefaction, and cavitation 
encountered, and explains the pathologic features which serve to differ- 
entiate primarv from tertiary excavations. IMacgregor and Alexander' 
of Edinburgh, on the basis of some two hundred pathologic examinations 
of cases of primarv thoracic tuberculosis, describe the various modes of 
origin of localized extension and widespread dissemination from the 
jirimary lung complex. That the point of view is not one to be easily 
.settled, even by workers of such extensive experience, is shown b.v the 
following quotation from this article, “When there is severe and wide- 
•spread pulmonary tuberculosis, the (|uestion ari.ses of what part, if any, 
is ]ilayed by repeated exogenous reinfection in the pathogenesis of the 
disease. Does the whole trouble arise from the pi’ogre.ssive spread of 
infection from a single primary focus, or arc new infections from with- 
out responsible for at least a part of the widespread di.ssemination ? 
The ((ue.stioii is difficult to aii.swer with any certaint}’. On the one hand, 
it is often iiossiblc to trace, with at least a fair degree of plausibility, 
the progressive evolution of the pulmonary lesions from their origin in 
the primary focus. On the other hand, many children who develop this 
grave tyiie of puhnonai’y tuberculo.sis have been exposed to the ri.sk, 
or indeed the certainty, of repeated heavy infections, perhaps from a 
tuberculous mother or other member of the household.’’ 

Perhaiis sufficient has been .said to establish the iioint that confusion 
exists regardimr the delimitations of primary infection.s. The ])roblem 
would seem to be of some inqiortanee. for to one grou]) the jirimary 
infection is a benimi foini of tul)erculosis seldom resulting in disca.se 
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oi' death, while to another group it is a serious disease accounting for 
practically all the deaths from tuberculosis in early childhood. Perhaps 
it is more a matter of definition than anything else, but even so it 
would be advantageous if everyone “talked the same language.” 

Endogenous Eeinfcctiviiy . — Another controversial .subject has received 
renewed impetus as the result of the report by Feldman and Baggen- 
.stoss' upon the residual infeetivit.v of the primary complex. Heretofore, 
wide acceptance has been given the opinion that tubercle bacilli may 
remain viable in the centers of the calcified pulmonary and lymph node 
foci of first infection tuberculosis for many years, and possibly through- 
out the lifetime of the individual. The persistejree of a positive reac- 
tion to the tuberculin test in otherwise healthy persons is most frecpiently 
explained on the basis of continual production of tuberculoprotein from 
bacillary activity within the le.sions of the primarj' complex. Those who 
contend that the pathogenesis of i-einfeetion tuberculosis may have an 
endogenous source assume the latency of the lesions of the primary 
complex or of the secondary hematogenous foci established in the pre- 
allergic po.stinfectious period. Thus Myers* from his long experience 
at Lymanhurst has freriuently I'eferred to the primary complex as being 
a double liability, in that it first creates tuberculo-allergy, and then for 
years after harbors a potential source of living organisms which may 
at any time become liberated to set up a focus or foci of reinfection 
tuberculosis. In support of this view he has pointed to the work of 
Robertson,® of the Slayo Clinic, who concluded after an extensive study 
of autopsy material that apparently healed tuberculous lesions may be- 
come clinically active after varying intervals. Wallgren,*® who.se opinion 
is probably representative of continental Europe, even goes so far as to 
maintain that pulmonary tuberculosis is always of endogenous origin, 
although not necessarily from the primary complex. He believes that 
in tuberculosis, as in syphilis, a primary infection e.stabli.shes an im- 
munity which is effective against all ordinary exogenous reinfections, 
hut not against extensions of the disease already present within the 
body. In his judgment, most often pulmonary tuberculosis arises from 
secondary hematogenous foci in the lung (escapes from the primai^v 
complex) in those individuals who i>o.ssess a s])ecial disposition to tuber- 
culosis, and who have reached the age of puberty. Thus many competent 
observers are convinced of the truth of the .statement, “once tubei-culous 
always tuberculous.’' 


Now, however, Feldman and Baggen.stoss, also of the Mayo Clinic 
have most carefully examined a total of 103 specimens obtained from' 
68 unembalmcd bodies of human beings who died from causes other 
than tuberculosis and have found viable tubercle bacilli in only one 
instance! Forty-one of the specimens were from Clion tubercles * fiftv- 
five fi'om hilar lymph nodes, five from ajjieal .scaivs, one from a me.sen- 
terie iymi)h node, and one from a tuberculous thymus gland. The a"e.s 
of the individuals varied from 7 to 90 ycai-s, the greatest number beiu" 
in the fourth, fifth, and sixth decades. Eight lubes of culture materiai 
and two guinea jiigs uere inoculated with emulsified material olu-,;,Jn 
from each lesion. The authors believe the methods emplo\-ed in thn 
study were such that if live ormnii.snis liad been Tiresent ther v-«,Viu 
have lieeii found. Tin- one ])ositivc rc.sult was obtained from ' ^ 

sulated caseoealcaveous llhon tubercle in th(‘ ri'dif liuicf of encap- 
years of age. Chon tubercle i„ ,1,, left hing^'v" ^4 il T" if-^ 
b’ehlman and Baggeiisto.s eonelude that -‘in adults. endVig^fuis reim 
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fection is unlikely to occur from lesions of the primaiy complex.” It 
is doubtful if this important and excellent study u’ill he generall}’ ac- 
cepted as having offered convincing proof of the conclusions reached. 
As stated in a recent editorial, it does prove beyond question tliat the 
lesions of the primary complex may and do lieal completely, and to this 
extent refutes the assertion “once tuberculous, always tuberculous.” 
However, on the basis of the limited scope of the authors’ investigation, 
further conclusions are iirohably not justified. AU the individuals 
studied ■were admittedly free from gross tuberculous disease. Would an 
cquallj' careful searcli for organisms in a group of individuals with 
active pulmonary disease give the same negative results? Jlay it not 
be that the reason for tlie absence of active tuberculous disease in the 
bodies examined was that the lesions of the primary complex had be- 
come sterile? Furthermore, the report does not consider the possibility 
of endogenous reinfection as maintained b}^ Wallgren. Without ques- 
tion this work by Feldman and Baggenstoss will stimulate many other 
investigators to studj' the problem from all angles, with the desirable 
prospect that the near future will bring clarification to the present 
muddled situation of exogenous versus endogenous reinfection. 

Healed Primary Complex . — Before leaving the subject of healing in 
the lesions of the primarj’ complex, there is another closely related 
phase of the problem which merits attention. This has to do with loss 
of hypersensitivity in individuals preidously Iniown to have reacted 
positivety to the tuberculin test, and with unmistaliable x-ray evidence 
of tuberculous lesions in indi-^iduals who react negatively to maximum 
doses of tuberculin. It is usually stated that healthy indiidduals pre- 
viously infected with tuberculosis -will react positively to the tuberculin 
test if 1 mg. of old tuberculin or the second dose of purified protein 
derivative is used. A negative test with these doses is generalty accepted 
as excluding tuberculosis. From recent data obtained in retesting 
siu’veys, evidence is accumulating that this may not be entirely true. 
For instance, Tortone, Chattas, Jlyers, Stewart, and Streukens,^- in a 
study of tuberculosis in Lymanhui'st children under six years of age, 
report that during the course of a follow-up study twenty-two children 
who previously were sensitive to tuberculin later lost their sensitivity 
and gave negative reactions to repeated intracutaneous injections of 
1 mg. doses of old tuberculin. 

Rich’^ cites the reports of Lloyd and JlacPherson from England, 
who found that of 303 healthy London children who reacted to 1 mg. 
of old tuberculin in 1930, 2 per cent were negative to that dose two 
years later; of Aronson who followed 87 tuberculin-positive urban chil- 
dren for a period of five years, during which time 9 per cent became 
negative to 1 mg. of old tuberculin; of Horan who tested 197 adolescent 
boys yearly for three successive years and found that 14 per cent of 
those positive on the first test lost their .sensitmty ; and of Paretzkj^ who 
reported that of a group of tuberculin positive children followed up 
to five yeai-s, 80 became negative to 1 mg. of old tuberculin, and 64 
per cent of these failed to react to 10 mg. of old tuberculin. I?ieh also 
cites the following reports of tuberculous lesions demonstrable by x-ray 
in persons who reacted negatively to tuberculin. Barnard, Amberson, 
and Loew found that of 184 school children between 12 and 15 years 
of age who had tuberculous le.sions demonstrable by x-ray, 6 per' cent 
failed to react to 1 mg. of old tuberculin. "Wells and Smith found 
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demonstrable x-ray lesions in 5.5 per cent of 128 individuals who pre- 
sented negative reactions to 1 mg. of old tuberculin. Opie and his 
associates showed that 15 per cent of 186 children betwemi the ages of 
5 and 19 years who were negative to 1 mg. of old tuberculin had definite 
x-ray evidence of tuberculosis. Crabtree, Hickerson, and Hickerson 
found 17 per cent of a group of persons over four yeps of age who 
were negative to 1 mg. of old tuberculin to have calcified lesions on 
x-ray examination. 

The implications of these findings raise many interesting speculations. 
If one believes the persistence of tuberculin sensitivity to be due to 
viable tubercle bacilli in the primary complex, then these clinical ob- 
servations lend direct support to the results obtained by Feldman and 
Baggenstoss at autopsy: that a certain number of primary complexes 
will undergo complete healing. However, if one believes that persisting 
sensitivity results from repeated small exogenous reinfections, one must 
consider whether the marked decline in morbidity and mortality rates 
from tuberculosis maj"^ not be playing an important part in its loss by 
greatly reducing the opportunities for chance contact with tubercle 
bacilli. At any rate, it appears certain that a proportion of the popula- 
tion who have experienced primary tuberculous infections, but who are 
no longer allergic as measured by the tuberculin test, will reach adult 
life. What form will subsequent tuberculous infections take in these 
individuals? Will they follow the characteristics usually associated 
with primary infections; namely, a pulmonary focus located anywhere 
in the lung, marked involvement of associated lymph nodes, and a 
strong tendency to retrogression by encapsulation, calcification, and 
ossification; or will they follow the reinfection type of disease charac- 
terized by apical or subapical parenchymal lesion, little or no involve- 
ment of associated lymph nodes, prominent fibrosis, and a tendency to 
caseation, liquefaction, excavation, and bronchogenic spread? The longi- 
tudinal observation of the fate relative to tuberculosis of such persons 
offers an opportunit 3 ' to shed light upon the obscure relation now exist- 
ing between allergy and immunity or resistance. If allergy and im- 
munity are identical, it would seem logical to suppose that they would 
again undergo a primary infection if sufficiently exposed to produce 
disease. On the other hand, if the disease process followed the pattern 
of reinfection tuberculosis, it would be strong evidence of resistance 
remaining even though allergj^ had been lost. To the best of our knowl- 
edge, no reports have appeared in the literature of observations made 
under these exact conditions. 


Primary Infections in Adults. — Reports are appearing concernino- the 
clinical and pathologic aspects of tlic type of tuberculosis develtTpin" 
in young adults who have not previously experienced Imown primary 
infections. Here again we run into decidedl.v conflicting vieu'points 
It is interesting to compare what such unquestioned authorities as 
Rich,’^ iVIycrs and co-workers,” and Sweany’'- have to say on the subiect 
All agree that a changed situation in the civilized world has taken nlaee 
in recent years. Formerly it was probably true that tlie maioritv of 
persons had received primary infections by the time they reached yduim 
adult life; today, tuberculin surveys indicate that Die rate of inflrum^ 
has fallen to such a degree that from one-lialf to throe-fourths or more 
of young people arc reaching high school and college age without havb e 
been infected. Rich maintains that if more tl.an l.alf of the nieVcnl 
crop of young adults have grown up uninfected, we should be cCoiTn 
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teriii" on all sides many instances of primary tuberculosis demonstrable 
both clinically and jiatbologically, but that such is not the case. “Young 
adult tuberculosis, both at the bedside and at the autopsy table, has 
today jirecisely the same characteristics as that during the period udieu 
primary infection in urban adults was almost universal.'’ He points 
out that in other countries (Sweden and Germany), apparently true 
cases of pi-imary tuberculosis in adults have been observed. He eon- 
eludes “that either our long held concept of the pathogenesis of adult 
type tuberculosis requires a drastic revision, or else that many individ- 
uals who today are tubei'culin negative have really been infected, and 
have retained their acquired resistance to the degree that determines the 
peculiarities of adult type tuberculosis, but have lost their hypersen- 
sitivity and under ]jresent conditions of diminished opportunity for 
reinfection they remain tuberculin negative for longer periods than 
would have been the ease formerly.’’ 

j\Iyers and his co-workers, “ on the contrary, are convinced from their 
observations on students of medicine and nursing that primary tubercu- 
losis does occur in young adults and that it runs the same course and 
has the same characteristics as the disease in infants and children. The}" 
cite one school of nursing with a tuberculosis service in which approxi- 
mately 22 per cent of the students entering as probationers reacted posi- 
tively to the tuberculin test, but on graduation 94 per cent gave positive 
reactions. Under such conditions they have had an opportunity to 
observe shifts from negative to positive reactions within relatively short 
periods of time. Furthermore, x-ray studies made on sucli positive reac- 
tors liave usually been negative. In the occasional instances in which 
the x-ray film has revealed the site of the primary focus in the lung, 
the lesions have been observed to persist for many months, with no signs 
of illness, and eventually to resolve or disappear altogether. Comment- 
ing further, the authors say, “Some have suspected these shadows to 
be caused by reinfection type of lesions because some of them are located 
in the subelavieular region. Such interpretations are based on the as- 
.suinption that all young adults have been previousl.v infected and later 
lost their allergy. We have not been able to obtain any evidence to 
substantiate such an assumption. Since only approximately 1 per cent 
of the population becomes infected each year in the community investi- 
gated, this fact does not permit us to assume that 100 per cent of the 
young adults we have observed have been previously infected. To us, 
the location of the lesion is no criterion as to its type, since ue have 
repeatedly seen the first infection type of tuberculosis in children appear 
in the apex or subelavieular region, as well as the basal parts of the 
lungs." In addition, the authors state they have seen reinfection tuber- 
culosis appear in a number of the young adults ivho developed primary 
complexes while under observation, months or years after the first infec- 
tion type of disease was discovered. 

Sweany,’-'’ pathologist at the Chicago Municipal Tuberculosis Sani- 
tarium. presents a view midway between that of Kich and the Lyman- 
burst group. He finds that because of the reduced infection rate man}' 
more people are receiving their primary infection in adult life but 
that these primary infections are not recognized as such because they 
arc frequently atypical. One of these atypical features is that the pri- 
mary lesion tends to become more localized in the parenchyma of the 
lung, but overflows into the surrounding tissues by a direk chain of 
colonics to set up an area of reinfection tuberculosis, and this within a 
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miicli sliortei’ space of time than usual. Only by careful study can the 
primary infection be distingriished from the reinfection type. A second 
atypical feature is the lymph node involvement, the extent of which is 
not nearty so great in cases of adult primary tuberculosis as in childhood 
tuberculosis. Sometimes the nodes of the hilum are not even reached. 
Herein, pei’haps, lies the explanation for the infrequency of hema- 
togenous spread (meningitis) of the tubercle bacilli in adults as com- 
pared with infants and children. Sweanj"^ conjectures that the lessened 
involvement of lymph nodes maj'^ be due to changes in the lymphatic 
anatomy as the individual advances in age or that some nonspecific 
factor acquired from other infections may localize the germs and pre- 
vent their free spread by the lymphatic system. His conception is then 
that the pattern of primaiy tuberculosis follows the typical course in 
infants, children and primitive adults, but that in civilized adults, it 
tends to take on many of the features of reinfection tuberculosis, but 
is distinguishable from the latter. 

Mortality . — There is yet another phase of primary tuberculous infec- 
tion about which agreement is conspicuously lacking. This has to do 
with the mortality rate suffered by infants and children who become in- 
fected with the tubercle bacillus for the first time. However, this applies 
only to the age period under 5 years, and more particularl}’^ to the period 
of infancy, from birth to 2 years of age. There is no disagreement that 
the “safest” period in the entire life cycle as far as risk to life from 
tuberculosis is concerned, is from 5 years to priberty. Eich” states that 
“by far the most dangerous age period in which to be infected, from 
the standpoint of the chance of succumbing during that age period, is 
that of the fii'st five years of life, and most particularly during the first 
year.” Myers,* on the other hand, declares that after fifteen years of 
observation he finds “a very small percentage of the infants who had 
first infection type of tuberculosis died of that disease in infancy or 
early childhood. ’ ’ Several studies bearing on the topic are available for 
reference. 

Dorothy Price,*® of Dublin, reports on the outcome in 78 cases of 
infants suffering from tuberculosis. Of these patients, 60 or 77 per 
cent have died, and 18 or 23 per cent recovered. Twenty-two of the 
deaths resulted from caseous pneumonia spreading from broken down 
primary foci; 18 from miliary tuberculosis; and 17 from tuberculous 
meningitis. In addition, there were two deaths from abdominal tuber- 
culosis and one from congenital tuberculosis. Of the 18 patients who 
recovered, all had a history of family contact, all had positive tuberculin 
tests, and all had positive pulmonaiy x-ray findings. Eight of the 
infants were under 6 months of age when first observed. This study 
contributes little in supplying an answer to the question of how infants 
tolerate tuberculous infections, for it merely represents a collection of 
the majority of the infants in Dublin who developed manifest simis of 
ilhiess. One would like to know how many other infants in Dulfiin in 
the same age period were infected, but did not come under observation 
presumably because no signs of illnc.ss developed. The report of the 
18 children who recovered, although parenchymal disease was demon 
strable, furnishes indisputable proof that tuberculous disease in infanox' 
is not nece.ssarily fatal, as was at one time held to be the almost universal 


Braily's observations” on the cour.se of tuberculous infections tn 
fanis and children carried on for a period of eight years at the Harriet 
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Lane Tnlierciilous Clinic in the out-patient department of Johns Hop- 
kins Hospital, supply a most reliable and significant soiu’ce of informa- 
tion regarding the problem under discussion. A total of 223 children, 
of whom 91 were white and 132 colored, are included in the study. All 
of them were found to he tuberculin positive before 2 jmars of age. 
Only 9, or 10 per cent, of the 91 white children have died in the eight 
years of observation. Eight of the deaths occurred within the first j^ear 
from discovery of the infection, and one additional death occurred in the 
first five-year period. Thirtj'-two of the white childi’en showed a paren- 
chymal lesion on the first x-ray examination, and eight of the deaths 
occurred in this group. Only one death from tuberculosis occurred 
among the 59 white children whose first x-ray examination showed no 
parenchymal lesion. One additional fact of importance is that infants 
known to be infected before 6 months of age had a mortality rate 
nearly twice as great as children found to be infected between 6 months 
and 2 years of age. The colored children in Braily’s series did not fare 
as well as the white children. Not only was the mortality rate among 
tliem more than three times as high, but they also showed a greater 
tendency to develop parenelijunal lesions, a fact which undoubtedly ex- 
plains the increased risk to life. 

A study equal in value and merit with that of Braily’s is one by 
Tortone, Chattas, Myers, Stewart, and Streukens’’^ on the fate of 629 
Lymanhurst children under six years of age, Icnown to be infected with 
tuberculosis and followed over an average period of five years. Ten, 
or 1.6 per cent, died from tuberculosis. Pneumonic infiltrations charac- 
teristic of tlie acute stage of primary pulmonary tirberculosis were 
demonstrable roentgenologicallj' in 155 of the children; 268 had normal 
chest films; and the remainder showed calcification, either as Ghon 
tubercles or in the hilus lymph nodes, or both. Nine of the ten deaths 
occurred among the group rvith pneumonic infiltrations which did not 
form Ghon tubercles. One child in the age period from 1 to 2 years 
with calcified hilus glands died, presumably of tuberculosis. Five or 
9.6 per cent of tlie 52 children in the group luider 1 year of age died, 
and five or 3.8 per cent of the 132 children in the age group from 1 
to 2 years of age died. No deaths occurred in later age periods. 

If only the white children are considered, the experiences at the 
Harriet Lane Clinic and at Lymanhurst liave been strikingly similar. 
The studies justify the drawing of fairly definite conclusions relative to 
infants and young children infected with tuberculosis. 

1. At least 90 per cent of wliite children infected with tuberculosis 
witliin tlie first five years of life may be expected to survive tlieir tuber- 
culous infection. 

2. Such mortality as there is will be almost entirely confined to the 
first two years of life. 

3. The risk to life is over twice as great in infants who become in- 
fected in the first year of life as in infants who do not become infected 
until the second year. 

4. Tlie great majority of all tuberculous deaths will occur among the 
group of infected infants whose chest roentgenogi-ams reveal a paren- 
chymal lesion. 

If further proof is desired of the ability of infants to resist severe 
tuberculous infection, one needs only to recall the unfortunate oceur- 
rence at Lubeck in 1930, when by error 251 newborn infants were given 
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virulent tubercle bacilli, instead of the supposedly avirulent Bacillus 
Calmette Guerin culture. Seventj’^-two of the infants died of extensive 
tuberculosis in the first year, but the remainder, or 71 per cent, resisted 
the infection. 

Immunity . — A final point of particular interest is the question of the 
immunizing eifeet (or lack of it) of primary infections. Here again 
diametrically opposed opinions are freely expressed. One school holds 
that primary infections, successfully withstood, impart an immunity 
which is effective in preventing all subsequent ordinary reinfections. 
As proof of their contention, they point out that while 50 to 60 per cent 
of the adult population are infected, only about 1 per cent ever develop 
clinical disease. The opposing group believes that primary infections 
not only fail to immunize but that on the contrary thej' furnish the 
essential prerequisites which lead to the development of reinfection 
tuberculosis, namely, allergy and a potential source of tubercle bacilli. 
Ch’iu, Myers, and Stewart'® submit a study in support of the latter 
vie-wpoint. During the eight-year period from 1921 to 1928, 446 posi- 
tive and 772 negative tuberculin-reacting children came under observa 
tion at the Lymanhurst Health Center. The positively reacting children 
were foUoived for an average of 11.3 years, and the negative reactors 
for an average of 10.95 years. The average age of the former when 
first seen was 7, and of the latter 6.6 years. At the end of the observa- 
tion period it was found that 67, or 15.02 per cent, of the 446 positive 
tuberculin reactors had become ill with reinfection type of disease, while 
only 13 or 1.68 per cent of the 772 negative reactors had developed 
clinical disease. There w'ere 22 deaths among the former group and 
only 1 in the latter, giving a mortality ratio of positive and negative 
reactors of 38 to 1. Thus the study shows that tuberculous disease 
developed nine times more frequently among the positive reactors than 
among the negative ones. Commenting on their findings, the authors 
state, '‘"With 15 per cent of the children who reacted positively to the 
tuberculin test, with no other findings of clinical disease, falling ill 
within approximately the next ten years, it is obvious that a tuberculin 
reaction in a child is of far more significance than we formerly believed. 
If the morbidity and mortality continue among the individuals through- 
out the span of life as they have begun, clinical tuberculosis wall be as 
frequent among them as is tertiary syphilis among previously' positive 
Wassermann reactors. This would seem to be sufficient evidence to dis- 
pel any great enthusiasm for immunity produced by the primary tuber- 
culous complex. Indeed, by our old criterion this is the group tliat 
should have been immunized by reason of infections in childhood. One 
might maintain that the remaining 85 per cent have been immunized 
but any argument in this direction at present would be nothing more 
than speculation; only time will tell, and, .since no observation's have 
previously been made, it would be futile to venture an opinion Suf- 
fice it to say that 15 per cent is a large toll to be exacted in so .short a' 
time.” 

TI UEUCri.IN RTfDinS 


The imporlaneo which tuberculin testing lias come to assume in the 
campaign for the control ot tuberculosis has led to Die undortakin<T of 
many valuable studies, both laboratory and clinical, coneerniim'i„hf,,. 
culin and its use. Some of the more significant of these studies arc 
summarized in the following paragraphs. 



826 


THE JOURNAL OF PEDIATRICS 


One of tlie most startling contributions is that of Ctrnskin, Loui’ia, 
Bennett, and Schwartz'® of Temple I'niversity, who inti'oduced an in- 
tradermal test for tlie determination of activity of tuberculosis. The 
test is based on the reaction to homologous proteins eomiiarable to the 
intradermal tests for malignancy and pregnancy. The mechanism of 
the reaction consists in the intradermal injection of antibody (homol- 
ogous protein), and depends upon the antigen formed within the organ- 
ism during the active phase of the disease responding by the forma- 
tion of pseudopodia. An extract of fibrin, obtained from guinea pigs 
which have been previously injected with a suspension of tubercle bacilli, 
is the material employed in performing the test. The test is read within 
three to five minutes after the injection and is considered positive if 
pseudopodia appear. The authoi's report from 92 to 96 per cent posi- 
tive skin tests in some five hiuidred eases of active pulmonary tuber- 
culosis proved by x-ray, sputum examination, or guinea pig inoculation. 
Positive tests were also found in a small series of cases of extrapul- 
monary tuberculosis. Negative tests were recorded in a few pathologic 
states which were not tuberculous. Obviously, a test which would differ- 
entiate between active and inactive tuberculosis would be a most valuable 
addition to our diagnostic armamentarium. However, the value of the 
test advocated by Gruskin and his co-workers must be subjected to a 
much more severe application liefore any appraisal of its value can be 
made. Certainly future experiences with the test will be watched with 
a great deal of interest. 

The possibility that tuberculin used in making tests may in itself 
induce hypersensitivity so that subsequent tests give rise to false positive 
reactions has received considerable attention in the past. Seibert“® has 
shown that the sensitizing potentialities of the various tuberculoproteins 
are related to their molecular weights. Thus MA-lOO with a molecular 
weight of 26,000 sensitized nontubevenlous animals, whereas purified pro- 
tein derivative with a molecular weight of 2,000 to 3,000 did not do so. 
In a very careful and exhaustive study. Nelson, Jlitchell and Brown®' 
sought an answer to the question, “Is tuberculin, in amounts ordinaril.v 
used for skin testing, capable of producing sensitization to itself in 
man, and if so, do different tuberculins vary in this respect?" Some 
SOO children were employed in the study varying in age from young 
infants to children ten years of age and over. Selection was made on 
the basis of negative reactions to two preliminary screening tests. The 
material used was JIA-IOO, old tuberculin, and purified protein deriva- 
tive. In oi-der to cover as many possibilities as desired and to facilitate 
comparison, the children were divided into four groups. Eoentgeno- 
grams of the chest were made on approximately one-half of the chil- 
dren. As many as fourteen tests, made with each of the three materials 
and at varying intervals, were given in some of the groups. A reacting 
area of 5 mm. or more in diameter was considered positive. A con- 
siderable number of the children reacted to the third test which was 
performed four days after the fii'st test. However, the authors conclude 
it does not appear probable that semsitization to tuberculin was induced 
because “first, of the fact that the third injection was performed 96 
hours after tc.st one, an interval prc.sumably too short to permit induction 
of sensitization; second, of the marked individual inconsistencies in the 
various series of tests; third, of the failure to develop increa.sing rales 
of response or to .secure increasingly larger reactions in the individual 
child; fourth, of the roentgenologic evidence of previous tuberculous 



CRITICAL REVIEW 


827 


infection in children who, altlioiigli they did not react to the first two 
tests, did have reactions larger than 5 mm. of edema in one or more 
of the subsequent tests; and fifth, of the similarity of 24 and 48 hour 
responses to 0.005 mg. of purified protein derivative of children who 
had had repeated injections over a pei’iod of two j’ears with that of a 
gi’oup in the same institution who had no reactions to a test 48 hours 
previously with 0.00002 mg. of purified protein derivative, but who 
had not had repeated injections.” 

Another practical study regarding the use of tuberculin is contributed 
by Lincoln, Raia, and Gilbert,^- of Bellevue Hospital. In the first place 
the authors agree with the conclusion reached by Nelson, Mitchell, and 
Brown, that sensitization to tuberculin from repeated injections is not 
likely to occur. Thej" gave from four to seven injections of old tuber- 
culin in the same site at two- to five-day intervals to children negative 
to tuberculin, and failed to get any false positive reactions. Next they 
attempted to correlate the size and intensity of the tuberculin reaction 
uath the localization of the lesion, the activity of the lesion, and the 
prognosis of the case, but concluded that no proof of any correlation 
could be advanced. The stability of dilutions of old tuberculin was 
investigated. Eight out of eleven children reacted positively to a two- 
year-old dilution of 1 ;10,000, although all of the children reacted posi- 
tively to a fre.sh dilution. A six-month-old dilution kept outside of the 
refrigerator resulted in the same number of positive reactors in forty 
children as a freshly prepared dilution. They conclude that dilutions 
of old tuberculin up to 1 -.10,000 need not be prepared oftener than once 
a month and need not be kept constantly in a refrigerator. 


The necessity for the use of .separate syringes for tuberculin testing 
is indicated by an experiment which demonstrates that tuberculin is 
thermostable. Sjuinges were filled with a fresh solution of 1 :10,000 of 
old tuberculin and the contents expelled. The syringes were boiled 
for five minutes, and then filled with a salt solution. Intradermal in- 
jections of 0.1 e.c. of the salt solution in twenty children resulted in 
positive reactions in 40 per cent of the case.s. Comparable results were 
found when the syringes were rin.scd ten times in 95 per cent alcohol and 


three times with normal saline solution. Contrary to the findings of 
certain other investigators,*^ Lincoln and co-workers are of the opinion 
that a positive tuberculin test, especially when a diagnosis of primary 
tuberculosis has been established, rarely tends to become negative dur- 
ing childhood. They retested 113 positively reacting children after 
intervals of five to twelve years and found that 111 of them remained 
positive, and furthermore that 99 reacted to the initial dose of 0.01 m"- 
Since a child with a positive tuberculin test is likely to remain positive 
during childhood, they sec no advantage in repeating the test- in fact 
they feel repetition may bo definitely harmful. Again differing- from’ 
some other reports,” the authors found only two normative reactions 
among 352 children with definite roentgenologic or clinical evidenl^ 
of active or healed tuberculosis. They conclude that a nerrative Inhol 
culin test is of great significance in c.xcluding tuberciilnsic tn u T 

and that the association of a negative tubei^ulin w rdt 
lesion is uncommon before 12 years of age. Thev commrcfl fhl ■ 
of positive reactions at Bellevue Hospital foMhe "."oof “ 

1928 and for the period from 1930 to 1936 and iTnm-f ^ 
crease in the firs, year of life, as well as aV :ppSl^le^Se£ t 
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tween tlie ages of 1 and 2 years, bnt found the percentage of reactions 
for all ages had decreased only from 17.0 to 16.4 per cent. 

A qualitative and quantitative comparison of old tuberculin and puri- 
fied iirotein derivative with roentgenologic correlation on 1,003 children 
by Crimm, Short, and AYood”^ presents many interesting findings. Each 
patient was first tested simultaneouslj' with 0.1 mg. of old tuberculin, 
and 0.00002 mg. of purified protein derivative, and five days later with 
1.0 mg. of old tuberculin and 0.005 mg. of purified protein derivative. 
TIic result of tests with the first dilutions was tlie finding of 215 reac- 
tors. Of this number, 93 per cent reacted to purified protein derivative, 
and 76 per cent to old tuberculin, indicating that the former is 17 per 
cent more elfective. With the second dosage there were 325 positive 
reactions, indicating a superiority over the first dose of about 33 per 
cent. Of the 325 reactors, S4 per cent reacted to purified protein 
derivative, and 73 per cent to old tuberculin. From their study the 
authors conclude that purified pi-otein derivative is 14 per cent more 
effective in finding tuberculosis than is old tuberculin. Furthermore, 
the intensity of the reaction to purified protein derivative is usuallj" 
one to two degrees greater tlian with old tuberculin. In their opinion 
the strengtli of the second dose of purified protein derivative should be 
diminished. One suiqirising result recorded in this studj’, and one quite 
at variance with most other studies of a similar nature, was that more 
eases of primary tuberculosis were found in the group of 1,003 children 
by the x-ray film than by the tuberculin tost; 345 of the children had 
positive x-ray findings, but 153 of them reacted negatively. The major- 
ity of the anergic eases occurred in the group from 8 to 14 years of age. 

Opinion is nearly universal that the intradermal method of tuberculin 
testing possesses advantages which make it superior to other methods. 
However, circumstances may arise in which it is desirable to avoid the 
use of a syringe and needle. In 1937 Vollmer and Goldberger-^ intro- 
duced a patch test for tuberculosis which conformed with the Pirquet 
test in 85.5 per cent of 209 tuberculous children. Kecently these au- 
thors-° have increased the sensitivity of the patch test b}' the use of tuber- 
culin produced from a s.^uithetic medium which is about four times 
stronger than the tuberculin formerly used. In a rather small series 
of cases they demonstrate that the improved patch test conforms to the 
Alantoux test using the second strength of purified protein derivative. 
Steele and Willis=“ also found that purified protein derivative and TPT 
used in a strength of 10 mg. per cubic centimeter gave reactions b 3 ' the 
Pirquet method in approximateh' the same incidence as does old tuber- 
culin used intradermaU.v. One of the surprising recommendations in the 
use of diagnostic tuberculin is that of Paretzkj-,®' who advises the use 
of 10 mg. of old tubei'culin in selected cases. In patients with a sug- 
gestive histoiw and suspicious pln'sical findings who fail to react to 
0.1 mg. and 1.0 mg. of old tuberculin, the use of 10 mg. not infrequentlj* 
aids in establishing a correct diagnosis. The author does not recommend 
this dosage as a routine procedure, onh- for certain diagnostic problems 
in wliich repeated tests with smaller doses are negative. 

Of interest in tlie evaluation of the tuberculin reaction is the work 
of Howe,"* who demonstrated a marked dailj* variation in the reactions 
of four jiatients with jnilmonarj' tuberculosis, and of two controls with 
positive reactions but no roentgenologic or clinical evidence of tubercu- 
losis. Daily tliict nations varying from 100 to 50 per cent of the maximal 
reaction to the doses employed were recorded graphiealh-. The author 
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points out that there is a definite correlation hetween tlie quantitative 
variations in the tuherculin reaction and the state of the peiipheia 
vessels as measured hy daily diastolic Ifiood pressure levels. Periods 
of peripheral vasoconstriction are accompanied hy decreased reaction to 
tuherculin. Periods of peripheral vasodilatation, with a falling diastolic 
pressure, are accompanied hy an increased reaction to tuherculin. In 
the six patients studied, tire trend of the tuberculin reaction was 
roughly parallel; this was attributed to changes in the meteorologic 
environment. 

This year’s review may be brought to a conclusion by a brief reference 
to another interesting study in which the use of tuberculin played a 
major role. Stewart,^'* looking toward the eventual eradication of hu- 
man sources of tuberculosis contamination, as has been accomplished by 
the veterinarians in the bovine family, undertook a study in which the 
objective was to determine an economical method for detecting house- 
holds which harbored patients with cases of open tuberculosis. He 
points out that the ideal and complete method for controlling tuberculosis 
in man should include, “first, the routine application of the Mantoux 
test to the present and future members of the entire population; second, 
periodic retesting of all persons found uninfected on previous surveys; 
third, frequent roentgenologic, clinical and laboratory examinations of 
each infected patient discovered during repeated epidemiologic surveys ; 
and fourth, prompt segregation of all patients with tuberculosis until 
their condition is no longer infectious.” "While such a program is ideal 
and not altogether impossible of attainment, it is obvious that for many 
reasons, the most important of which is economic, little prospect exists 
of even partial realization of this ideal approach to the control of tuber- 
culosis. 


A substitute method is suggested, therefore, which is both economical 
and practicable; one which, if generally participated in by the prac- 
ticing physicians of the country, would constitute an epidemiologic con- 
trol program for tuberculosis among human beings comparable to that 
which has been estal)lished by veterinarians for animals. The economic 
expedient proposed hinges upon the assumption that any adult members 
of a houseliold who are soui’ces of contagion will infect the children of 
that household. Hence, when the iMantoux tests of the children of a 
family are negative, it can be assumed, even if one or more adults have 


positive reactions, that the adult positive reactors are not spreaders of 
tubercle bacilli at that time, and, therefore, relatively expensive roent- 
genologic, clinical, and laboratory examinations for this group may 
safely be deferred. All such households can be safely accredited as 
contagion-free units solely upon the results of the IMantoux tests. Onlv 
in those households where one or more of the cliildren react positivclv 
to the tuberculin test is it imperative that the infected adults (as shown 
by positive ilantoux tests) receive the.se additional examinations 
In a practical demonstration of his plan, Stewart investi<^ated whollv 
or in part, the pcr.sonnel of 642 homes. ApproxiniatcIv'’57 per cent 
of the parents and 84 per cent of the children were given the Hantonx 
test. Positive tests ^yerc found among fiT.S per cent of the parents and 
.1 2 per cent o the children. From this and other data obtained in the 
s ndy. the author cone bides that “primary tuberculosis, the tvpe or 

Appavc..,,, 
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of the disease can be concentrated almost exclusively on tlie identification 
and segregation of patients ivitli tlie ulcerative or reinfection type of 
pulmonary tuberculosis.’' The entire personnel of 213 of the 642 
homes ivas given the tuberculin test. Forty-tivo of these households did 
not contain an infected member, and, in 149 more, tuberculin sensitivity 
ivas limited to the adult members of the family. Thus 191, or 89.7 
per cent, of the completely tested units ivere tentatively rated as safe 
for children to live in, this rating being made solely on the basis of the 
reaction to tuberculin. In the remaining 22 households, the infected 
members received roentgenologic, clinical and laboratory e.xaminations. 
The source of the child's infection in only 2 instances was found to be 
among the 22 homes. 

In the present confused state regarding the relative merits of various 
types of case-finding surveys, Stewart's proposal deserves careful con- 
sideration. Sooner or later the futility of haphazard tuberculin surveys, 
particularly those limited to grade school children, as a means of de- 
tecting unknown cases of open tuberculosis, must be recognized. Ul- 
timate success in the epidemiologic control of tuberculosis would seem 
to depend upon the general adoption of some systematic method of in- 
vestigation which would eventually include the majority of the people 
in a given community. It is conceivable that a program aimed at the 
accrediting of homes, then of eountic.s, and finally of states, might be 
found as feasible for man as the similar approach has been for animals. 
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EIGHTH ANNUAL MEETING OF THE AIMERICAN ACADEMY 

OF PEDIATRICS 

Del iloxTE, Calif., June 10 axd 11, 1938 

Round Table Discussion of the Teaching- of Body Mechanics in 
Pediatric Practice 

Chairman, Dr. Clifford Siveet. Oakland, Calif. 

Assistant, Dr. Herbert E Coe, Seattle, AYasli. 

CHAIHM.tIC SWEET. — A clear understanding of tlie mechanics of the human 
body m rc-'t and in motion mu«t re^t on ceitam fundamentals: 

1. The bod.i is subject to the laws of graiity, and maintenance of good posture 
with the least muscular effort demands that the bodj be arranged, as nearly as 
possible, simmetncally about a vertical line passing through the bodj ’s center of 
gravity. In other w ord®, to maintain the upright posture each part of the body must 
be counterbalanced by another part with an equal moment of force (moment of 
force: mass x horizontal distance from the center of rotation) or by muscular con 
traction sufficient to balance the inequality. Tlus indicates clearly that, when for 
any reason some part of the body is extended too far from the center of gramty 
m a horizontal direction, another part will be extended too far m the opposite 
horizontal direction to restore balance, adjusted bj the semicircular canals to main- 
tain the usual plane parallel to the earth’s surface. 

2. All skeletal muscles are arranged in pairs as antagonists: for eiery dexor 
there is a corresponding extensor. These antagonistic muscles are at rest onlj 
when they are simultaneously relaxed, which is possible only when the part which 
the} move or support is in equilibrium. Any muscle which has the linear distance 
between its origin and insertion shortened takes up the slack thus allowed and 
increases both in cross section and strength, while anj increase in length or stretch- 
ing produces a corresponding decrease in strength, with a corresponding decrease 
in cross section. In general fho strength of a muscle vanes directh with its cross 
section and indirectly with its length. Any adiantage which a muscle gams over 
its opponent increases steadili — the strong muscle gams and the weak muscle loses 
strength — thereby increasing the departure from equilibrium, with the production 
of increasing deformity. Certain muscles, because of their great strength and 
because they are shortened when the body is in a habitual incomplete upright posture, 
m a long continued sitting posture, cspeciallj if slumping is added, or in an in 
correct hung posture, are most frequently able to gam and increase their advantage 
01 er their opponent®. In general, those are the muscles which were of greatest use 
when our ancestors traieled on all fours and those which must exert the most force 
m maintaining the active equilibrium of the body in the present upright posture. 
The psOas and pector.il muscles arc an example of the first group and the gastroc 
iiemius of the second. 
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All deformities, with the exception of those apparent ones which represent a 
stage of development in the growing child, tend to increase. The reasons for this 
increase arc as follows: The deformity allows the shortening and therefore the 
gain in strength of muscles over their opponents; growth takes place in the direc- 
tion of use (WolfE ’s law) ; any posture or method of movement tends to become im- 
planted in the kinesthetic sense as a habit; generally it is easier and more com- 
fortable to rest and move with a deformity than against it toward correction, and in 
the young, growing child with his elastic tissues and his great skill for learning 
new, substitute stances and movements, deformities, even though considerable, 
rarely cause sufficient discomfort to make their correction mandatory. 

4. Ontogeny recapitulates phytogeny in the development of body mechanics as 
truly as in other aspects of growth and development. Every child must learn to 
sit up, to stand upright, and to walk and run as a biped. His level of skill may 
stop at any of the stages leading toward perfection in these skills as truly as it may 
in music or mathematics. Beethoven’s Fifth Symphony is not for beginners, and 
higher mathematics does not yield to the multiplication tables alone. 

As in all other development of the human being, heredity and environment have 
the principal roles. Heredity determines the quality of the body with which he 
begins life and the energj’ or “spirit” which will give him the urge “to strive 
forward toward perfection in all things,” while environment contributes the con- 
ditions which will aid him in his upward struggle or place obstacles in his path. 
The ideal environment is that which enables him to make the most of his hereditary 
possibilities. Skill in standing, walking, running, sitting, and relaxation, all of 
which are so useful in everyday living and a lack of which allows so much injury 
to the body, surely is of sufficient importance to warrant one’s best efforts as 
teachers of parents and children. 

Six cases were presented demonstrating varying postural defects. 

Dr. Coe in discussing the first case stated that the shortening of the hamstring 
muscles keeps pelvis rotated improperly, that the short posterior group may be due 
to ballet dancing which prevented proper dorsiflexion. Exercises and not Thomas 
heels are needed to correct this condition. 


DH. M’lELIAil WESTON (Columbia, S. C.). — Do you find that children who do 
toe dancing exaggerate the sway back and failure of flexion? 


CHAIBIIAN SWEET. — Yes, but I have no objection to walking on toes. 


Dr. Coe in presenting .‘■econd case emphasized the fact that this boy, aged 12 
years, presented a pelvis rotated forward, with increased lumbar lordosis and mild 
hyperextension of knees, and suggested, as an exercise for short heel cords, that the 
patient kneel slightly with feet on floor and feet parallel. 

DR. G. M. CULTRA (Amakili-o, Texas). — What do you think of having child 
lying down with knees flexed and then trying to sit up? 


chairman SWEET. — The rectus muscles do not have much to do with posture. 
I am more intere.-ted in the oblique abdominals. I feel that the recti will take care 
of themselves. I divide the body into two kinds of structures, those that .support 
weight and the others that arc carried about as passengers. I cannot walk or work 
with chest up and rectus tight; it is not natural to hold abdomen in uncomfortably. 

DR. W. A. McGEE (Riciimosi,, Va.).-How often do you advise exercises? 


CIIAIKMAX SWKKT. — Fivf minuter nipht am] 
port.K the l) 0 (]y liorizontally during Fli*pp. 


nioriiinf.'- and a niattrcsj; that 


j-up- 


indicated? ’ C.m..i.).-X\ ouhl toe dancing be contra- 
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CHAIRMAX SWEET. — Xo, but I uoulil gi^e foot exeici'es and recommend nalk 
ing pigeon toed ; our job is to keep the feet strong and balanced. 

DB. G. B KBYDER (Los Angeles). — \Miat are the contiaindications to going 
barefoot? 

CHAIBMAX SWEET — Xone, except rattlesnakes; gi\c the children freedom and 
an opportunitj to use their feet. 

DR. KRYDER — Ydiat about Keds? 

CHAIRJIAX SWEET. — Keds. if lentilated, are good. 

DR. KRYDEE — I had a patient ulio used Keds for jumping; he auoke each 
morning with pains m his feet, but on changing to shoes iiitli heel this disappeaied 

CHAIEMAX SWEET — High jumpers use a heeled tiack shoe. I formerly, 
thought that Keds i\ere detrimental, but now I do not feel so about them A corn 
on the little toe indicates that the shoe does not fit sniiglj in the heel 

DR. IvEYDER. — At nhat age do jou begin exercises? 

CHAIEMAX SWEET — This is cohered in the charts. If the child has a lerj 
neak foot put on heel shoe at about Jo months 

DR. EDITH BOYD (Minneapolis, Minn ). — Why xxear heel at all? 

CHAIRJIAX SWEET. — Because it is ea«iei to balance on the center of gravity 
if one wears heels The tendencj for most people is to drop back on the heels. 

DR. JIcGEE. — Do you like the moccasin shoe? 

CHAIEMAX SWEET.— Yes, I do. 

GUEST IX AUDIEXCE — MTiat is wrong with a shoe that causes a bunion to 
del el op? 

CHAIEMAX SWEET. — Too short a shoe Aioid rigid soled shoes or too short 
shoes from the onset. 

DR. E. G. SCHWARZ (Fort Worth, Tews)— What do jou think of Tajlor 
Tots or other deuces as c.ausatne factors? 

CHAIEMAX SWEET. — I do not feel that a child stais in a walker long enough 
to do ani harm. I think that brings up a problem of child psjchologj. I am trjung 
to teach mothers to keep the cluld sheltered and jirotectod while lie is busj, but 
later to devote considerable pleasant attention to the child. 

JIES. OSC.VR REISS (Los Angeles, Calip.). — With preschool child is it neces 
sari to fit the chair to the child? 

CHAIEMAX SWEET. — I feel that to keep a child in a chair that is too large for 
him IS bad, otherwise not, if there is only a slight \ariation. 

DR. LAXGLEY PORTER (S\N Feancisco). — Gne a child aitiiities that teach 
him to reach above liis head; this will give strength to upper trunk I feel that the 
barefoot child has a strengthened foot and tint slow walking is frequenth due to 
heavy bedclothes, eausing foot drop. 

CHAIRM.VX SWEET. — I dislike all slices with corrections earlj in life; I have no 
objection to a little lift at the heel, not in the sole. I feel that a shoe should not 
interfere with the fioNion of the foot. 

DR. LUSIGXAX. — Does not the Thomas heel make children gra«p with the toes? 
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CHAIEIIAN SWEET. — ^Yes, I think it does to a certain extent. However, if the 
foot is in a slioe Avith a rigid shank and rigid sole, not much can he done in the wav 
of grasping. 

DK. LUSIGHAN. — Wliy do obstetricians advise mothers to wear Ioav broad heels? 

CHAIEMAN SWEET. — I think to increase the stability primarily, particularly in 
walking. If the expectant mother is taught to stretch her posterior leg muscles, she 
can wear the low broad heel comfortably and with permanent advantage. 

DB. E. J. BAENETT (Spokane, Wash.). — Would you like to say what brand 
of shoes you would prefer for young children? 

CHAIEMAN SWEET. — I do not wish to advertise any particular brand of shoe. 
There are several excellent makes of shoes, many of which I am not acquainted with. 
Jty minimum requirements for a shoe are that it be made on a combination last, 
since all children have combination feet; that it be sufficiently flexible for the child 
to walk in it easily; and that it fit the child's foot. 

BE. JACOB WALBEN (Philadelphia). — How about shoe.s for infants who are 
just learning to Avalk? 

CHAIBMAN SWEET.— I prefer to have children who are just learning to Avalk 
go barefooted at least part of the time. MTien shoes are Avorn, I think they should 
ho flexible, of the soft moccasin type. 

BE. LUSI6HAK.— Bo you eA’er attempt to keep the heavy child from early 
weight-bearing by using a walker? 

CHAIKMAN SWEET. — I have not attempted to prevent weight-bearing by the 
use of a Avalker. I think, in general, one may quite safely let the child follow 
any activity Avhich his own abilities can support. 


DB. J. E. LEWMON (Amarillo, Texas). — Will you say something about the 
bandy-legged child and Avhat corrective measures you Avould advise? 

CHAIBMAN SWEET. — Any child who has any deformity should first be care- 
fully examined. For example, Br. Lemmon, the type of child you refer to may have 
calf muscles that arc too long and need heeled shoes. He may have Aveak or poorly 
developed abdominal muscles, or be may need particular attention to his gluteal 
muscles in order to strengthen and develop the external rotators of the femurs. 

BR. N. L. MOORE (Santa Anna, Calif.). — Do sleeping posture and the tj-pe 
of mattress play a part? 


CHAIRMAN SWEET. — Sleeping posture and tlie type of mattress do play a 
part in tlie development of cliildren. A mattress sliould bo firm and should be sup- 
ported in a horizontal ra-anner cither by efficient .springs that are tied together 
diagonally or liy lioards placed hetAveen the spring and the mattre.ss. 


BE. HUGHES KENNEDY, JE, (BiuminghaM, ALA.).-Can vou get a 4-vear-old 
child to cooperate with exercises. 1 have in mind a child Avith flat feet and leg pain 

CHAIR.MAN sweet.— Y es, I think a -l-year-old child ivill cooperate Avifl 
exercise,-, provided that they arc prc.senlcd in the form of a game For evam 1 ^ ' 
eliihl will raise himself from the prone to the .-itting position t'heml “ 
abdominal musele.s many limes, provided that .someone dL' it Av’ill, him n ‘ ‘-® 

:\ The AxM you *h*>cri)>o with Icjr p*iin« slionn 1 i t t ^ ® 

or not he has ahnormally long or short nuiX ^‘®‘^ ''•’'®‘'‘®^ 


Bk. Emvi.v G. Schavarz, 
Fort IVorth, Te.xas 


Secretary 



News and Notes 


Tlie committee in cliarge of the Fifth International Congress of Pediatrics, 
wliich will convene in Boston and Cambridge, Mass., Sept. 2, 3, 4, and 5, 1940, an- 
nounces the following tentative program: 

Ifonday, September 2 — 

Registration. 

Business Meeting of JCational Committees of Congress. 

Tuesday, September 3 — 

Harvard University, Cambridge, !Mass. 

A.M. Rcferat; Deficiencies of the Vitamin B Complex. 

P.M. Discussion — 1 .selected subjects. 

"Wednesday, September 4 — 

Harvard Medical School, Boston, Mass. 

A.M. Sectional meetings. 

P.M. Scientific exhibits, excursions, and sports. 

Thursday, September 5 — 

Harvard University, Cambridge, Mass. 

A.Jf. Discussion — i selected subjects. 

P.Jf. Referat: Viruses in Relation to Disease in Infancj* 
and Childhood. 

Evening — ^Banquet. 

Representative pediatricians from various countries will participate in the 
referats and discussions at the general assemblies. Individuals desiring to sub- 
mit papers either for the general or sectional meetings should do so through the 
national committee of the country they represent. Each title sent by the various 
national committees to the general secretary must be accompanied by an abstract 
not in exce.ss of 300 words of the material to be presented. 

There will be four official languages for the Congress, English, French, German 
and Italian. The choice of these langu.ages in wliich the papers may be pre- 
sented will be left to the discretion of the cssamst. At the general sessions 
of the Congress a translation .system will be installed with earphones at each seat. 
While the speaker is presenting his data, translators will repeat what he says in 
the other Congress languages so that the listener may hear the speech in anj- one 
of these languages which he prefers. 

Arrangements are being made for scientific exhibits and for excursions to points 
of medical interest in and about the city; while the women’s committee are mak- 
ing special arrangements for the entertainment of women members of the Con- 
gress as well as for the wives of the participating members. 
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T WO SETS OF QUADRUPLETS — the 
only two born in the United States in 
recent years, all of whom have lived — ate 
testifying eloquently to the virtues of 
Irradiated Pet Milk. 

The Kasper Quadruplets of Passaic, New 
Jersey, now three years old, well, sturdy, 
happy children, have had no other milk 
since shortly after birth. 

The Badgett Quadruplets of Galveston, 
Texas, now three months old, fed on Irra- 
diated Pet Milk since a few days after birth, 
have gained weight steadily and developed 
splendidly. 


Ninety-three sets of triplets, fed on Irra- 
diated Pet Milk from shortly after birth, 
have enjoyed equally good fortune. 

The sure safety, uniform richness and 
ready digestibility of Irradiated Pet Milk 
are, of course, the reasons why so many 
of these delicate multiple-birth babies have 
been fed on this extraordinary milk and 
have done so well on it. 

It is extraordinary milk for all babies. 

Let us send you samples of Irradiated 
Pet Milk, a booklet prepared especially for 
physicians, a supply of booklets (contain- 
ing no formulae) for distribution tomothers. 


Pet Milk is the original evaporated milk 



PETMILK COMPANY, I437f Arcade Bldg., St.Louis, Mo. 
Plnjc send me samples of Irradiated Pet Mni- , 1 , 11 

c.an,-rorph,siciaos.a„dasnpp.,ofbocUe.sfo;dt°^^^^^^^^^^^^^ 

Dr 


Ae/e/resS— 


0 * 0 - 


tA j. 

^ to coupon. 

-CT iinarJ ro {>hyiicuins of Corjincrzal 
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A Word 

About the Balkan Medical Union 

The Balkan Medical Union is essentially a scientific organization. 
But it also represents an ideal. Its aim is to bring together the intellec- 
tuals of different countries so that they may know each other and come 
to a mutual respect and understanding, and in this way form a compact 
block capable of opposing the misunderstandings that engender hate 
and disastrous struggles between nations. 

This “Union” was formed in 1931 by a handful of men sincerely 
convinced that this humanitarian aim could and should be easily attained. 
Their conviction is based on the belief that this object is in the line of 
human evolution and that in helping this evolution the forward march 
can be hastened. 

For intellectuals who have known how to see and grasp that which 
is the essence of humanity what more beautiful ideal can be thought of 
than to work with all their faculties, all their energy to establish an 
understanding between men. 

It is through the “Medical Weeks” that our Balkan Union tends 
to realize these aspirations. 

Athens, Belgrad, Bucarest, and Istanbul, each in turn have seen 
more and more numerous and enthusiastic groups come together, all 
permeated by the same desire of comprehension and friendship. We 
doctors know that a very small quantity of vaccine can protect millions 
of men from the danger of contagious diseases. So the good seed scat- 
tered by the Balkan Medical Union is a real remedy against the evils set 
loose by human passion. 

Prof. Dr. Akil l\loukhtar Ozden. 

UNION MEDICALE BALKANIQUE 
22, Pe^nkhane caddesi, ISTANBUL 
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Your 

Infant Feeding 

Feiiatrics consists very iargely in 
solving feeding problems. Possibly 
no man in pediatrics has contrib- 
uted so much to the correct solu- 
tion of these problems as the late 
Dr. TFilliams McKim Marriott. For- 
tunately he has left a record of this 
uiorh in the last edition of his book, 
published just one year before his 
death. 

INFANT 

NUTRITION 

By TvailAMS MeKIM MARRIOTT. 
lAte Dean of the University of Cali- 
fornia Medical School, San Fran- 
cisco- and Professor of Pediatrics, 
Waahlneton University School of 
Medicine, St. Louis. 431 pages, 27 
Illustrations. Price, S4.50. 


This is a notable contribution to 
pediatrics and deserves the careful 
study of every physician who has 
the care of infants in his hands. It 
13 not only a manual on feeding 
but represents an extremely success- 
ful correlation of the theoretical 
and practical aspects of infant nu- 
trition in health and in disease. The 
various phases of infant nutrition— 
the metabolism of protein, carbohy- 
drate and other dietary units, hu- 
man and cow ’s milk, the normal and 
abnormal infantile gastro-intestinal processes — are methodically and_ expertly treated. The 
therapy is sound and practical; tempered by the author’s long experience as an investigator, 
teacher and practitioner. It crystallizes the efforts of many investigators in different countries 
and gives a concise picture of present-day successful nutritional management at the most im- 
portant period of life. It is an evaluation of present-day knowledge of infant nutrition on 
the basis of actual clinical trial. 


Problems / 



FIgt. 3. — Xerophthalmia, the result of a diet deficient in 
vitamin A. 


CONTENTS: Growth and Development. Enerej' Metabolism. Protein Metabolism. Carbohydrate 
’ - . -.r , . Mineral and Water Metabolism. The Vitamins. Summary In Nu- 

• -Its : Digestion in Infancy. Breast Feeding of the Normal Infant 
■ : . , ■ and Character of Cow's Milk. Feeding the Nomal Want 

Add Milks. Special and Proprietary Foods. Fading of NoTS,^ 
Infants During Second Year. Malnutrition. Athrcpsla. Marasmus. Difficult Feeding Cases 
rhea, n, - . - . - r--.— Disease Vomiting. Colic. Flatulence and G^tro-Enterol 


rhea. B. 

•spasm. 

Nutrition 


Till; C. V. MOSUV COMPANY 
Si:."! rine Rltd., St. Donlii, Mo. 

Gentlemen: Send me Marriott "Infant NutrlUon." charging my account. The price Is S4.50. 


Dr. 
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Vauihan’s PRACTICE OF ALLERCY 

By WARREN T- VAUGHAN, M-U., Director of the Vaushan-Graham Clinic, Richmond, Va. 
1120 pages '"'ith 33S beautiful illustrations. Published Slay loth. 

Bound in durable buckram with gold stamping, .$11.50. 


CHAPTER HEADINGS 

PART I — Steps in the Devel- 
opment of Our Present 
Understanding of Clinical 
All erg}-. 

PART 11— The General Char- 
acteristics of Clinical 
Allergy. 

PART III — The Physiology of 
Allergj'. 

PART IV — Allergic Diagnosis. 

PART V — The Diagnosis and 
Treatment of Food Allerg}'. 

PART VI — Food Allergies. 

PART VII— Pollens and Pol- 
linosis and Other Inhalant 
Allerg)’. 

PART VIII— Bacteria. 

PART IX— Fungi. 

PART X — Entogenous and Per- 
cutaneous or Diaderiiial 
Allergy, 

PART XI — Anaphylactic Shock. 

PART XII— Drugs. 

PART XIII— Contact Allergy. 

PART XIV — Physical Allergy. 

PART XV — ^Pharmacolog)'. 

PART XVI — The Allergic Dis- 
eases. 


In 1930 when the author’s first book on allergy 
was written, clinical allergy was very much in its 
infancy. The literature of the subject, while 
reasonably abundant, was meager as compared with 
that which has accumulated since, and it was im- 
possible to formulate a monograph which would be 
equally of value to the physician and to the patient, 
victim of allergy. This was still true, although in 
lessening degree, in 1934, when the second edi- 
tion of “AUergy and Applied Immunology” ap- 
peared. When the time arrived for a third edi- 
tion, it was realized that a combined manual for 
doctor and patient was no longer logical. The 
wealth of accumulated information as well as its 
technicalities required separation of the material 
into two categories arranged for two different 
types of audiences. This volume is therefore writ- 
ten entirely for the physician and other serious 
students of the subject. This greatly facilitates 
the presentation of the subject as a complete tech- 
nical treatise. 

The distinctly different type of approach to the 
subject of clinical allergy justifies publication of 
this volume. The many physicians who visited 
the author’s clinic in the last few years asked a 
multitude of questions, the answers to which they 
were unable to find in existing reference vol- 
umes. Effort has been made to incorporate the 
answers to these questions in this work. The 
investigative measures described are essentially 
those of the author. 


THE PRIMER OF ALLERGY (Ready Soon) 

By WARREN T. VAUGHAN. 160 pages. Illustrated. In this book all technical dis- 
cussion is avoided and the subject is reduced to its simplest elements, so that the patient 
with the disease will without too lengthy reading acquire enough of the rudiments so that 
he will have an intelligent understanding of his problem and will be in a position to 
cooperate wholeheartedly with his medical advisor. 


THi; C. V. MOSllY CO, 

IMno lUtcL. St. Loul^. 3Io, 
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Einfuhrung 

in die Kinderheilkunde 

In 115 Vorlesungen fiir Studierende und Arzte 

Von 

Dr. E. GLANZMANN 

Professor iler Kinderheilkunde an der TJnivcrsitiit Bern 

Mit 72 Abtildungen im Text. VH, 512 Seiten. 1939 
EM 15. — ; gebunden EM 16.80 

Bei diesem Buche handelt es sich nicht darum, eine erschopfende 
Darstellimg aller klinischen Einzelheiten zu geben, wie sie die grossen 
Handbiicher bieten, sondem in ausgewaMten Kapiteln sozusagen 
Prolegomena zur Einfiihrung und Paralipomena als Erganzung zu 
den umfassenden Lehr- und Handbiichem. 

Ausgehend von den Voraussetzungen und Bediirfnissen des Studenten 
wurde das Gebiet der Emahrungslehre einschliesslich einer Einfiihrung in die 
Vitaminlehre und deren historischen Entwicklung eingehend dargestellt, die 
verschiedenen Sauglinpnahmmgen, ihre Dosierung und die Indikationen, sowie 
die Emahrungsstorungen behandelt. Im Anschluss an das Kapitel iiber Verer- 
bung und Konstitution wurde den praktisch sehr wichtigen Fragen der Der- 
matitis seborrhoides und des Ekzems besondere Beachtung geschenkt. Bei den 
Infektionskrankheiten beschrankte sich der Verfasser darauf, Besonderheiten 
im Verhalten des kindlichen Organismus gegen Infektionen herauszuarbeiten. 
Die so wichtige und haufige banale Grippe und Bronchopneumonie der Saug- 
linge und KleinMnder wurden eingehend, die Viruskrankrankheiten iiber- 
sichtsweise dargestellt. Auf dem Gebiete der Tuberkulose wurden die Haupt- 
punkte herausgegrififen, ein besonderes Kapitel aber den fiir den Praktiker so 
wichtigen arztlichen Fragen bei der Erholung der Kinder im Gebirge, am Meer 
und in Badem gewidmet. Mit Riicksicht auf die Haufigkeit, mit der der Prak- 
tiker mit Wurminfektionen im Kindesalter zu tun hat, wurde dieses Gebiet 
eingehender bearbeitet, ebenso das etwas schwierigere Gebiet der Nierenkrank- 
heiten imd der P 5 Tirie im Kindesalter. Es werden ferner geboten zusammen- 
fassende tlbersichten iiber die Klinik der Avitaminosen im Kindesalter, Diag- 
nose und Therapie der Hypovitaminosen, die diagnostische Bedeutung des 
Milztumors in der Padiatrie, iiber Nutzen und Schaden der Rohkost, rekurrie- 
rende abdominale Schmerzen bei Kindem und das Problem der Appendicitis- 
diagnose, rheumatische Infektion im Kindesalter, S 3 T)hilis, Krampfe im Kinde- 
salter, Kinderlahmungen, Testpsychologie, Kinderneurosen usw. Mit Ruck- 
sicht auf die Bediirfnisse der Praxis wurde der Therapie in den einschlagigen 
Kapiteln voile Beachtung geschenkt. 

Im Ausland ermassigen sich die Preise um 25%. 

VEELAG VON J ULI US SPEINGEE IN WIEN 
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1 ^ j|\ROGRESS in the therapeutic field is the aim of 
the Lilly Research Laboratories. Research accom- 

plishes this progress. Confidence on the part of 

the medical profession should be reser\’ed for medicinal 
products which are supported by adequate laboratory 
and clinical research, r Look for the Lilly trade-mark. 



ILETIN (INSULIN, LILLY) 

Tlie first Insulin commercially available 
in the United States 

PROTAMINE, 

ZINC & ILETIN (INSULIN, LILLY) 
Developed in co-operation with Dr. H. C. Hagedorn, 
of Copenhagen, Denmark, and the 
University of Toronto 

•f 

Eli Lilly and Company 

INDIANAPOLIS, INDIANA, U. S. A. 
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STHAPPEH FDH RICKETS 


The swaddled infant pictured at 
right is one of the famous works 
in terracotta exquisitelymodeled 
by the fifteenth century Italian 
sculptor, Andrea della Robbia. 
In that day infants were band- 
aged from birth to preserve the 
symmetry of their bodies, but 
still the gibbous spine and dis- 
torted limbs of severe rickets 
often made their appearance. 

S WADDLING was practised down 
through the centuries, from Bib- 
lical times to Giisson’s day, in the 
vain hope that it would prevent the 
deformities of rickets. Even in sunny 
Italy swaddling was a prevailing cus- 
tom, recommended by that early ped- 
iatrician, Soranus of Ephesus, who 
discoursed on "Why the Majority 
of Roman Children arc Distorted.” 
"This is observed to happen more 



A6am${nofnm the ^oundlinz Hospitaf, Fhrence, ltalyr“A. della Robbia 


in the neighborhood of Rome than in other places,” he wrote. " If no one oversees the 
infant’s movements, his limbs do in the generality of cases become twisted. . . . Hence, 

when he first begins to sit he must be propped by swathings of bandages ” Hundreds 

of years later swaddling w'as still prevalent in Italy, as attested by the sculptures of the della 
Robbias and their contemporaries. For infants who were strong Glisson suggested placing 
'Leaden Shoocs” on their feet and suspending them with swaddling bands in mid-air. 

How amazed the ancients would have been to know that bones can be helped to grow 
straigiit simply by internal administration of a few drops of Oleum Percomorphum. What 
to them would have been a miracle has become a commonplace of science. Because it can 


Oleum Percomorphum offers 
not less than60,000U.S.P. vita- 
min A units and 8,500 D.S.P. 
vitamin D units per cram. Sup- 
plicd in 10 and 50 C.C. bottles, 
also in boxes of 25 .and 100 ten- 
drop foluble Rclatin capsules 
containinR not less than 13,300 
vitamin A units and 1 ,650 vita- 
min D units (equal to more than 
5 Icaspoonfuts of cod liver oil'). 


be administered in drop dosage, Oleum Percomor- 
phum is especially suitable for young and premature 
infants, who ate most susceptible to rickets. Its vit- 
amins A and D derived from natural sources, this 
product has 100 times the potency of cod liver oil. » 
Important also to your patients, Oleum Percomor- 
phum is an an economical antiricketic. 

MEAD JOHNSON & COMPANY 


*U S P Mimmun Su-'dird -- EVANSVILLE, INDIANA, U, S. A. 
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THE .TOrnXAE OF pepiatrics 


Avoid the danger 
of severe complications in 


M E A S L E 


T he chiff cause for concern in measles continues to be 
the incidence and severity o/ complications — chiefly 
bronchopneumonia — in this epidemic infectious disease. 

With the measles season at hand, the availability of 
an eflcctise measure for the control of the disease affords 
a feeling of relative security. 

Administration of a relatively small dose of "Immune 
Globulin (Human) LeAerle" to the exposed child usually 
modifies the disease to such a marked c.\tent that the 


danger of complications is removed. Immunity thus 
conferred by modified measles is active and lasting. 

In the case of exposed children 



who arc debilitated or weakened 
b) illness, a repetition of the 
modifying dose is feasible and 
usualK prevents the disease en- 
tirclv Immunity conferred by 
this preventive dose is passive 
and effective for only a few 
weeks. 

Through improvement in the 
method of manufacture, the 
local irritative and the febrile 
reactions that were troublesome 
in 1935 have long since been 
markedly lessened and their in- 
cidence is no longer disturbing. 

"Immune Globulin (Human) 
Lriitrli" is available in 1 cc. and 
10 cc vials. 

/2>ecleHe 

rjAnc)KA'roi«ri:s, i.vc. 
30 ROCKEFELLER PLAZA NEW YORK. N Y. 
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ESTIMATED HYPOTHET 

ICAL S 

ALT ANALYSIS 


Cow's 

Breast 


( GramB per 100 c.c. ) 

Milk 

Milk 

Similac 

Calcium combined with Protem 

.054 gm. 

.024 gm. 

.030 gm. 

Mono-Magnesium PhoEphales 

.103 gm. 

.027 gm. 

.027 gm. 

■Di-Calcium Phosphates 

.175 gm. 

.000 gm. 

.000 gm. 

Di-Potassium Phosphates 

.230 cptx\. 

.000 gm. 

.000 gm. 

Potassium Citrates 

.052 gm. 

.103 gm. 

.103 gm. 

Sodium Citrates 

.222 gm. 

.055 gm. 

.055 gm. 

Calcium Citrates 

.119 gm. 

.059 gm. 

.059 gm. 

Iron 

Trace 

Trace 

Trace 

Sulphur v/ith Protein 

.022 gm. 

.001 gm. 

.001 gm. 

Phosphorus with Protein 

.022 gm. 

.001 gm. 

.001 gm. 


C. W. Martin, M. D., New York Stale Journal ol Medicine, 
September 1, 1932. 


A SALT BALANCE OBTAINED ONLY 
BY LABORATORY METHODS 


Fat 2%, proteins 1.6%, and sugar to make up the lack of calories 
that results from dilution — that, roughly, is the home method of 
"modifying" cow's milk for the baby. <| And what of the minerals? 
Are they not equally as important as the other food substances? 

The laboratory method of rearranging cow’s milk, by which Similac 
is prepared, not only adjusts the percentages of fats, proteins and 
carbohydrates, but alters the salts of cow’s milk in character and in 
relation to each other. Similac has a salt balance that cannot be 
obtained in the ordinary milk dilution or modification — one of the rea- 
sons for the excellent result obtained with this laboratory modification. 



SimiUc \\ nol edvcrlitcti to the 
leily and no directions appear 
on or in the trade paeWge. 


Simil#c h made from freih iVIm millt {case- 
in modiHed) with added factosc. saUi, 
fat and veqeUbte and ced-lirer oils. 
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Tin: JOt’KXAL OK PKIHATIflCS 


Kinney Yeast Extract 

containing 

Vitamin B Complex 



Here is a liquid B Complex for prescriptions. It is 
a purified extract of high potency substantially free 
from the yeast cells, fats, resins, and inert materials 
present in dried yeast. These water soluble B 
vitamins are prepared by the aqueous extraction of 
specially cultured yeasts. 


This product has been accepted by the Council on 
Pharmacy and Chemistry of the American Medical 
Association. Kinney’s Yeast Extract is freely mis- 
cible with drugs and serves as an excellent vehicle 
for prescription purposes. It is packaged in glass 
bottles of four fluid ounces. 


CARTOSE 



The rapidly increasing use of this dextrin-maltose- 
dextrose-sucrose carbohydrate for supplementing 
milk in infant feeding and as a dietary adjunct in 
adult feeding is attributable to the following out- 
standing features: 


(1) new standard of bacterial purity, (2) spaced ab- 
sorption at different levels, (3) freedom from irritat- 
ing impurities, (4) constant and uniform composi- 
tion, (5) lack of extreme sweetness, and (6) purity 
revealed in clear glass. 


Cartose is made especially for the physician. It is 
a strictly ethically presented product, is available 
only in drug stores, and is extremely reasonably 
priced. ^ 


SCIENTIFIC SUGARS CO. 

Indianapolis, Indiana 
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Nowadays— when old Kins Winter spreads icy 
whi'kers over the landscape — Kinc Cod provides 
Ins Ions famed vitamins A and D in modernized 
forms that afford an added element of protection 
for physician and patient alike 
White's Cod Liver Oil Concentrate assures you 
so potent, palatable and convenient a means of 
administenne the time-proved cod liver oil vita- 
mins that any patient, even the fussiest child, 
will adhere to your routine — a first essential in 
jiropcr protection therapy. 

A NATURAL PRODUCT 

White’s Cod Liver Oil Concentrate pror'ides the 
natural vitamins .A and D of cod liver oil. with 
a potency 100 times that of co<l liver oil* as- 
sured by frequent biolosical as'ay. 

It is available in three clinically effective, con- 


venient dosape forms suited to every type o 
patient; liquid concentrate, plcasant-tastinj 
tablets, and high-potency capsules. Since thi 
product is free from oily bulk as well as un 
pleasant flavor, it avoids the danger of digestivi 
upset and regurgitation. 

PROVED EFFICACY 

You can confidently prescribe White's Cod Live 
Oil Concentrate. Its efficacy has been ampl 
proved in clinical investigation and e.xtcnsiv 
medical practice over a period of years. .And il 
wide acceptance by the profession is obvious i 
the fact that White Laboratories are today amon 
the world's largest users of cod liver' oil fc 
pharmaceutical purposes. White Laboratorie 
iN-c., 113 North 13th Street, Newark, N. 

*U. S. P. Jlinimum St.mdar 
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COD LIVER OIL CONCENTRATE 

)\BLETS CAPSULES 
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THE JOCKXAL OK KEDIATKICS 


IN PEDIATKIC PRACTICE 

Ifs Individualized Care 


PltOPEIlTIES OF 
KARO 

Uniform composition 
VTcll tolerated 
Headily digested 
Non-fennentablc 
Clicraicallj' dependable 
Uacteriologieally safe 
*‘Non-allcrgic 
Economical 

♦Free from protein liKcIy to pro. 
dace allerpic manifeatatiena. 

• 

COMPOSITIOX OF 
KARO 

(Dry Daiii) 


Dextrin 50% 

Maltose 23.2% 

Dextrose 10% 

Sucrose 6% 

Invert sugar 4% 

Minerals 0.8% 




KARO 

EQUIVALENTS 

1 oz. X ol 40 grams 

120 cals. 

1 oz. XX t 28 grams 

90 cals. 

1 teaspoon. ... 15 cals. 

1 tablespoon. . . 60 cals. 


Mothers leant their babies treated 
as individuals, not as cases; their 
babies folloteed, not their charts; their 
physiques treated, not the labelled 
conditions; and the doctoring done 
economically. 

When infant feeding materials pre- 
scribed are inthin the reach of every 
budget, mothers ttill appreciate thepby- 
sician and the babies Anil tliriA’^e. Karo 
is the economical milk modifier. It costs 
1/5 as much as e.xpensiA'e modifiers. 


For further information, write 

CORN PRODUCTS SALES COMPANY 
Dept. P-2, 17 Batter}’ Place, Nexv York, N. Y. 



Infant feeding pracliee i.s primarily tlie concern of the physician, there- 
fore. Karo for infan I feeding is advert iecd to the Medical Profession cvclusively. 
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cryptorchidism initiates a psychology of inferiority 

testicular retrogression may begin as early as the third 
year of life 


& 

/i 
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neither testicular degeneration nor precocious de- 
velopment follows the administration of A.P.L. — 

Hess and Kunstadter (J. Pediat. 1 1 : 324, September, 
1937) obtained testicular descent in 86 per cent of 
29 cases of bilateral cryptorchidism — 

A.P.L. (No. 463) can be given with confidence — 


the administration of A.P.L. may be depended on to 
produce testicular descent in dosages as low as from 
100 to 150 rat units three times weekly. For the 
average patient, from 2500 to 3500 rat units will usually 
produce descent in the absence of mechanical 
obstruction. 


\.P.L 



— Ihc chonotMc gonadolropic hormone — is bioiogicslly standardized to a potency 
of 500 rat units (Collip) per cc.. after the technique of Or. J. B. Collip of the 
Dopartmont of Biocherristry UcG\ll University. It is preserved by the addition of 
0.5'/t Phenol and does no‘ cause pain on iniection. 

For intramuscular injection. 

Available in 5 and 10 cc. rubber-capped vials. 

AYERST, McKENNA & HARRISON 

(United Stotei) LIMITED 

Eic'oaital ard F.Harmeceutical Chemists 
ROUSES POINT. N.Y. MONTREAL CANADA 
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MELLIN'S FOOD 

Formulas for Infant Feeding 

Infant feeding mixtures, as arranged on the formula card now being pre- 
sented to physicians by the Mellin’s Food Company, supply for each 
pound of body weight food constituents and liquid in the following 
approximate amounts: 

Proteins 2.0 grams (entire period) 

Fat 1.8 grams (entire period) 

Carbohydrates 

14.7 grams (later months) 

M inerals 0.5 grams (entire period) 

r3 ounces (first month) 

Fluid Volume j 22 ounces (2nd and 3rd months) 

12 ounces (later months) 

52 calories for each pound of body weight are furnished during the 
first month, gradually decreasing to 41 calories at the twelfth month. 


It is well calculated that the suggested mixtures furnish food constituents 
in quantities to satisfy the nutritive requirements during the period of 
bottle feeding with a supply of liquid to maintain the water balance. 

In view of this carefully studied arrangement there is much to justify the 
physician's acceptance of these formulas as a most useful guide in the 
feeding of infants who are not able to have breast milk. 

All mixtures are easily prepared and readily digested. Bowel movements 
are usually regular with stools of good consistency. Constipation is rare. 

Formulas for preparing these mixtures from fresh milk and from evapo- 
rated milk are arranged on a celluloid card which will be sent to physicians 
upon request. Samples of Mcllin’s Food will also be sent if desired. 


Mellin’s Food Company, Boston, Mass. 

//EUIN’S FOOD Ffoduetd by an of Barlty adm,red 

with Fotatiivn B,<a'bonatc — consisting ettentiaVr of A.aUost. Deitnnr, Prate, nr and Ahneral Salts 
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TWELVE OF THE FAMOUS "57 VARIETIES" 
SPECIALLY MADE FOR HIM! 


Y ou can be sure that Heinz Strained 
Foods fulfill the high standards of excel- 
lence you demand in baby foods For they are 
made by a company already 69 years wise in 
the ways of preparing quality food products. 
Heinz uses "first choice” fruits, vegetables 
and other ingredients— cooks them by scien- 
tifically controlled methods Here's the best 
guarantee of satisfaction in the food industry! 

Uciuz-Madc Mcatis Best Made 
It s easy to sec why a superior brand of 
strained foods emerges from Heinz Kitchens. 


Carrots, peas, beans, tomatoes— all are pick- 
of-the-garden variety. And they’re prepared 
in air-tight dry' steam retorts. 'Vitamins and 
minerals are retained in high degree. Result: 
Heinz Strained Foods contain the nutrients 
baby needs! 

Consider all this— top it off with Heinz 
proved quality reputation— and you’ll agree 
Heinz Strained Foods ate best for the infants 
in your care! Surely, they deserve your per- 
sonal endorsement and outspoken recom- 
mendation. 


HEINZ 


STRAINED 

FOODS 


1: K1NI)i-i Vc(ri.Mr.S„up -• Miwd Grccm. S.Grctn Bern. 4. Beef and Liver Soun s Snln.el, 
.Tcnaioee. T. Be... *. Cereal. 9. Carroia. 10. Aprieor, and Apple We n 


10 
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QUERY about the Allergic Manifestation of KNOX GELATINE 

A doctor writes, “Would you kindly tell me from wkat sources the 
materials used in making Knox Gelatine ate obtained? I am espe- 
cially interested in whether or not it is all heef, all pork, all sheep, 
or a mixture of proteins from different animals; also is the manu- 
facture constant as to the ingredients used? This is very important 
to me as I want to use it for special diets in allergic cases, and for this 
purpose tlie exact sources of a food must he known and unvaried.” 


Knox Gelatine Laboratory REPLY 

Knox Gelatine is scientifically prepared 
from carefully selected long, hard, shank 
bvcf hones only. Twenty-one control and 
laboratory tests arc made throughout the 
process of its manufacture. As far as we 
know, no case of allergy has ever been 
traced to the use of Knox Gelatine. Con- 
trariwise, there is reason to helicve that 
when Knox Gelatine is added to milk, 
patients sensitive to milk will show no 
allergic response. 

Sample and useful Dietary Booklets 
on Bequest. Write Dept. 459 


A GOOD EXAMPLE OF A CONCENTRATEP KNOX 
GELATINE RECIPE: 

THE KNOX MILK STIR 

Place the contents of 4 envelopes of 
Knox Gelatine in an ordinary drinking 
glass. Add 4 ounces of cold milk and 
allow to soak for five minutes. Add 2 
more ounces of milk and stir until 
thoroughly soaked. Then place glass in 
small cooking kettle of hot water until 
gelatine milk mixture is thoroughly 
dissolved. Add 2 more ounces of cold 
milk, which will bring the temperature I 
to a satisfactory warm drink of about 
body hc!it. A tablespoonful of prune 
juice or a few drops of any bland flavor 
like vanilla may he added. 

Totiih 8 oz. liquid — aboul 250 calories 



Why you should insist on Knox Sparkling Gelatine 

Because Knox Celalinc is 85% protein in an easily digestible 
form,— because it contains absolutely no sugar or other sub- 
stances to cause pas or formcnlalion, Knox Gelatine should not 
be eonfnscd with factory-flavored, sugar-laden dessert powders, 
Knox is 100% pure L’.S.P. gelatine, Knox Gelatine has been 
successfully used in the dietary of convalescents, anorexic, 
liibcrcidar. dicliclic. colitic, and aged patients. 


ARKLING GELATINE 

tS PURE GELATINE-NO SUGAR 

gelatine laboratories 

JO HNSTOWN, N-EW YORK 


KNOX 
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SINCE 1932 

PaAJze.-^cufii 

HALIVER OIL WITH VIOSTEROL 

Pa^Jze-^aidi 

HALIVER OIL, PLAIN 


Parke-Davis Haliver OU (Halibut Liver Oil) with Viosterol 

is supplied in 6-cc. vials, in 20-cc. and 60-cc. bottles, and 
in 3-minim capsules in boxes of 25, 50, 100, and 250. Haliver 
Oil, Plain, is supplied in 10-cc. vials, in 50-cc. bottles, 
and in S-minim capsules in boxes of 25, 60, 100, and 250. 

PG/iJ2e>f 3>cu4M & Go^fupjcuuf ■ 

Tlir IVorld’t Largest Makers of Pharmaceutical and Biological Products 
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diapers 

■" Pnrkape ,\e, T " P^<^ka<rc sJT, 
Small or 5 r ' ^izc pack ' 

“rSUrpe. contain 10 
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Nice fresh babies ... 79c a pound! 


of the world's Jeading nations have put 
bounties on babies. 

They are not liypocritical or ev^nsivc about the 
reason behind this golden Impetus to breeding. 
They wnnt more babies now for bigger armies 
later . . . babies to be fattened up for sixteen 
or seventeen years, then delivered on the hoof 
for slaughter! 

Sc* brcoil. Mother, breed for the glor>* of your 
heroic Leaders. Take good care of that cuddly 
baby. MotlK-r. so he'll grow up big and strong 
and the butchers uIU be pleased with him. And 
be thankful. Mother, for your great privilege of 
prmluclng a son whose destiny it Is to be blonm 
to hell ! 

• * * • 

This baby-bounty business Is one of the more 
revolting Indications of the war Insanity that 
aUllcts the wot Id today. \Vc may consider our- 
selves here in America oi? removed from It all 


... as determined to stay out ... as wanting 
only peace. 

But war insanity Js a horribly infectious 
disease. And if war breaks out on;/ place In 
fhe loorW, wcTI find it terribly dJ/ficult to 
stay out — despite aU our present high-sounding 
talk of neutrality. 

That*s why an Imniecliatc. constant, and ag- 
gressive campaign for peace Is so essential. tVc. 
lierc at %VorId Pcaceways, are conducting such 
a campaign. 

We have jnade It our job to keep people who 
want peace as fervently as w'c do, enlightened 
on what*s going on In world politics. We 
foster, in overy way we know Jjow, the cause 
of peace. IVc have plans wc hope may help 
keep us o\it of war. 

But It’s a monumental Job, that needs the 
help of all decent people. We*d like your sup- 
port. tVe n^rd your support. Write to World 
X’caceuays, 105 Park A^'enirc. New York City. 


ADVERTISEHEKa’S 
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Initiation in the Art of Dining • • • 




Here Is Peggy Jane Nichols enjoying her daily ra- 
tion of Clapp’s Baby Cereal, placed on her diet list 
a month ago. Soon Clapp's Strained Vegetables will 


appear, one by one, on Peggy Jane’s menus. 

Most doctors find the texture of Clapp’s Foods 
ideal. — smooth, finely-strained, but not too lirjuid. 



^amjs’s 

The spoon hardly travels fast enough to suit Peggy 
Jane now. And there’s no monotony in menus, which 
now include Baby Soup, all the Clapp fruits, and all 
the Clapp vegetables. 

These pressure-cooked foods are rich in vitamins 
and minerals, as Peggy Jane's excellent development 
demonstrates. 




Both capable and co-operative is Peggy Jane at meal- 
time. Clapp’s Foods have been a regular part of her 
diet for 8 months, and her record shows uninterrupted 
gain and growth. 

Tile formulae for all Clapp's Foods arc perfected 
in consultation with pediatricians. 


NEW! ... Clapp’s Chopped Foods 

. diMdcd Inod* lor ihc older bah> and the ')oun£ 

cliild 

I'nilorm m tcxturc-nuh tht advanfa(cs ol Clapp’s 
Siraincd I'nodt. 

S \srirtic-i-Clioppcd Spinach. Bed*. Carrots, and Green 
Brans: Oiopped \c<d«hle Soup and Lisrr Soupi Chopped 
Prune* and Apple Sauer. No« al irocers' and dru£ilu(a\ 

M*> 'r»r »rnd >ou VonVlci* on Clapp’s Strained Foods 
and the new Chopped 1 «od«f Addreas Harold H. Oapp, 
Inr . Dfpi. fXf, 777 Mount Head BUd.t Uochesttf* N. Y. 


t6 VARIETIES 

Soup»: U»l» Soup (Sira.ncd), Bab} Soup (Un- 
itramcdl, VcactaWc Sov\p, littl Blmb, l.n er Soup. . 
Vegelablesi Tomatocj, .\*pafacut, Spmach, I’cai, 
Been, Carroti, Grctn Beam. . frultt; Apricots’ 
I runts. Apple Saute. . Cereal: Bab> Cereal. 
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Ready Sooii! New 5th Editioji! 

Management of the Sick Infant 

and Child 

This edition has been enlarfjed to include the 
CIIILT) as well as the II^^ANT. An espe- 
cially strong chapter has been added on Be- 
havior Problems by the well knowTi authority 
Dr. Olga Bridgman. Previous editions of this 
book have been very popular. Four editions 
with reprints have been needed to supply the 
demand. It is essentially a HOW book^tell- 
ing HOW to do this, that, or the other thing 
in treating the sick infant and child. 

By LANGLEY PORTER and 
W. E, CARTER 

Nciv Fi/th Edition. 862 pages, 97 illustrations* 
Price, $10,00* 



REVIEWS OF PREVIOUS EDITION 

JouR^AL or THE AMCRICA^ McDicAL ASSOCIATION— ~*‘Four editions 
of this bool ha%c appeared during the past ten^ >ear8. The text 
has been particular!) popular uich general practitioners of medicine 
l^ecause of its organization and method of presentation. It is the 
only bool that considers the sicl infant exclusitely. The first part 
of the bool tales up the s)mptorr.s of disca<e as they are seen in 
infants. The second part is a consideration of disease by systems. 
The third di\ijion covers the methods of treatment used in diseases 
of infants, including formulas, recipes and drugs.” 

Southern Medical Journal— ’’The practitioner is confronted by 
many problems and perplexities when caring for the sicl infant. 
Tills text with its excellent diagnostic procedures and practical 
methods vnll prove helpful.” 

Journal or the Arkansas Medical Socictv — ‘Tf one is looking 
(or a conci«e, practical and jet sufficiently comprehensive review 
of modern thought and meihc^s in the management of the sicl 
infant, one cannot find a better bool.” 

Journal or the Canadian Medical Association — *Tt is essentially 
a bool for the practitioner, whether he be a general practitioner 
or a specialist in the field of pediatrics. All the conditions arc 
clearly described, Io*ing nothing in the brevitj*. almost terseness 
of their de<cription.' 


chapter headings 

PART I — General Considerations. 
Vomiting. Diarrhea. Constipation. 
Nutrition. Hemorrhage. Pain and 
Tenderness. Convulsions and Syn- 
copes. Fever. Cough. Prematuritj’. 
PART II — ^Diseases of tlie Respira- 
tory Tract. Diseases of the Digestive 
Tract. Diseases of the Heart and 
Circulation. Diseases of tlie Blood 
and LjTnphatic System. Diseases of 
the Nervous System. Behavior. Skin 
Diseases. Genitourinary Diseases. 
Diseases of the Osseous System. In- 
ternal Secretions. Infectious Dis- 
eases. PART HI — Jlethods. For- 
mulas and Recipes. Dnig^ and Poi- 
soning. 


OTHER 

RECENT 

MOSBY 

BOOKS 


Practice or AIeoicine. Mcakins* book 
is the first work on practice that has 
added anything^ new and different to the 
books already in this field since Osier’s 
book was published forty-four years ago. 
By Jonathan^ Casipdell Mcakivs. 1343 
pages, 505 illustrations. 35 in colors. 
Price. $10.00. 

Examination or the Patient and Syxip- 
tomatic Diagnosis. Covers fully ev’ery* 
phase ^ of history taking including the 
analysis for differential diagnosis of hun- 
dreds of symptoms. Tells the doctor ex- 
actly what to look for and how to inter- 
pret the findings. B> J. W, Murray. 
1224 pages, 274 illustrations. Price, 
SIO.OO. 


Methods or Treatment. This Sixth 
Edition of this classic among therapeutic 
bools is ready now. Carefully revised 
and brought up-to-date, this book com- 
bines in one volume ALL methods of 
treatment — Drugs, Diet, Physiotherapy, 
Psychotherapy. By Logan Clendeninc. 
879 pages, 103 illustrations. Price, $10.00. 

Theort and Practice or Psychiatry, 
"Hcrc^ i‘ a work dive«tirig mental^ hjgicnc 
of its many psj’chiatric mysteries and 
dcliv'cr it from the “confusion of tongues” 
—the sectarian clamorings — that have 
served so to obscure the “common sense” 
methods of <tudy and practice. By Wm 
S. Sadler. 1231 pages. Price, $10.00. 


S3.00 A Month! 

That’s all you need pay 
to get the Nfosby books 
descrlbcJ on iMi page — 
ard the first paymc.nt isn't 
due until 30 days from 
the date cl shipment. 


THK C. V. MOSDV COMPAXY 
3523 Pine JJlrd,, St, I^oulii. Jlo. 
Gentlcrrcn: Send me the following books, cha 


Dr. 

Addrc‘s , 


rging my account 


MJ. 
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EtSIE IS GOING IN FOR 
THAT "KEEP-FIT" 
PROGRAM OH THE RADIO 


HOMPHf TRyiHG TO OUTSHINE 
US WITH THOSE BORDEN 
INSPECTORS, HET? 



‘ Jjji" 


TUT! We’re only fooling. But Borden inspectors and veterinarians 
do get around plenty— and their standards are mighty strict. They 
see to it that every cow on a Borden-approved farm meets these 
standards. 

Pure, uniform milk to start with— made even more safe by the 
Borden evaporating process. That’s why there is double safety in 
Borden's Irradiated Evaporated Milk. 


When you wrife "BORDEN'S". . . 

on on cvnpornlpd milk formula, jou are 
makins ^»lTn »«rc >our tmal! patient ti 
o brand atandardt *^00 

know and approve 

If >T>u arc no! familiar unth the brand 
name under which Borden** Evoporoted 
Milk i» told in jour loealttj, wn!e The 
Borden Cc*mp'>n> 350 Madi*on Axenue, 
New York Citj, for particular* 
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THE JOUKXATi OP PEDIATniC? 



Blind Man's Buff Is No Fun in Medicine 



AGAROL IS available in 6, 10 
and 16 ounce botllc”. Average 
adult do'^c i' one lable-poonful. 


Blind man’s buff is a great game for diildren — 
gi'oping about blindfolded, stumbling over things 
in searcli of tlie objective. 

But in medicine only certainty and knowledge can 
lead to successful result. That is Avhy physicians 
of experience have definitely decided upon Agarol 
in the relief of acute constipation and in the treat- 
ment of habitual constipation. They have found by 
enlightening e.xperience that Agarol accomplishes 
well indeed the tlierapeulic objectives of intestinal 
lubrication, softening of the fecal contents, and 
stimulation of peristalsis. And Agarol does it with- 
out exacting penalties by accessoiy or after-effects. 
Tliei'e is not even the after-taste of artificial flavor- 
ing to get used to. 

' Lela briej folder explain and a liberal trial supply dem- 
onstrate to ^ou iihy Agarol is preferred by physicians and 
their patients. There are good reasons for it. Please write 
on your letterhead. 


TILLIA:tI R. VARA'ER & COAIPAX^', INC., 113 Test 18ih Street, New York City 
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Controlling the 
paroxysmal cough 
ol pertussis 


D efinite cessation or amelio- 
ration of the paroxysmal cough 
of pertussis is possible merely by 
the intranasal instillation of Per- 
tussis Topagen Mulford. Duration 
of the disease is also reduced. 

These favorable clinical results in 
the specific treatment of pertussis 
have been frequently reported in 
the literature, reprints of which are 
available upon request. 


Pertussis Topagen Mulford is a 
sterile solution of the soluble anti- 
genic substances derived from re- 
cently isolated Phase I cultures of 
H. pertussis. Each cc. represents the 
antigenic substances derived from 
20,000 million organisms. It is sup- 
plied in 5-cc. vials fi t ted wi th pipette- 
bulb stopper and is available at 
all distributors of Mulford Biolog- 
icals. 


“/■'or ihr Convnal'wn of Life” 

MVIFORD niOLOCICAL LABORATORIES 


SHARP & DOHME 


I'lin. inn VI! I A 


BALTIMORE 
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A HIGHLY POTENT— TRULY ECONOMICAL SOURCE OF 

NATURAL VITAMINS A AND D 



Cost becomes an important factor 
when a product is taken daily over an 
extended period of time. Dosage volume 
is likewise a matter of concern particu- 
larly with a product used extensively by 
children. 

Navitol costs less than half as much as 
halibut liver oil w'ith viosterol — is more 
than equal in potency and supplies both 
Vitamins A and D in natural form ex- 
clusively. 

Navitol is a blend of specially selected, 


refined fish liver oils treated by a special 
Squibb process designed to protect its po- 
tency. 

Navitol supplies, per gram, 55,000 units 
of natural Vitamin A and 10,000 units of 
natural Vitamin D (U. S. P. XI). Ten 
drops (or one three-minim capsule) sup- 
ply 9400 units of Vitamin A and 1700 
units of Vitamin D (U. S. P. XI). It is 
available in 5-cc. and 50-cc. dropper bottles 
and in boxes of 25, 100, and 250 soluble 
gelatin capsules. 


NAVITOL MALT COMPOUND 

An economical dietary supplement, which presents in a 
palatable syrup, an abundance of Vitamins A, B, D, and G in 
natural form; also calcium, phosphorus, and liver extract in 
therapeutically beneficial quantities. Distributed in 1-lb. and 
2-lb. wide-mouth jars. 

For literature address Professional Service 
Department, 745 Fifth Avenue, New York 

E RiSQJJIBB &.SONS.NEW"VbRK 

MANUFACTURING CHEMISTS TO THE MEDICAL PBOFESSIOM SINCE 1658 



kj SQUIBB NATURAL 

■ i mm VITAMIN OIL 
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T he increased incidence of infectious diseases and 
febrile conditions during the winter months necessi- 
tates a careful consideration of the nutritional status of 
the patient with respect to vitamin C. 

Recent investigations* have demonstrated that serum 
cevitamic acid levels in patients with infections arc usually 
well below the values encountered in normal individuals 
and often attain levels observed in manifest clinical scurvy. 
The amount of viumin C necessary to adiust the scrum 
level and the urinar)- excretion to normal values in the 
presence of infection was found to be far greater than the 
normal requirements. 

States of vitamin C deficiency precipitated by an in- 
creased requirement for the vitamin during infections and 
febrile conditions may be corrected and prevented by the 
administration of Cebione. Literature on request. 

♦rwilVirr, J M » T»j1or, H L. Ata 1st- hUl tZ lJi7, Juac 19)7 



Crystalline 
Ditamin 



MEItCK & CO. INC. %Jlanti^aetariny RAHWAY, N. J, 
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TiiK jontXAL OK rnniATuu-p 


WE KNOW YOU’LL WONDER AT THIS STATEMENT, DOCTOR 


Ralston Wheat Cereal 



'W^hen you think of expensivc,com- 
plicated ■\'itamin concentrates it’s 
difBcult, we know, to believe this 
simple statement. YetRalston Wheat 
Cereal does cost less than 1)? for a 
generous bowlful — and that same 
bowlful provides 2% times as much 
vitamin B as a similar sers-ing of 
natural whole wheat. 

That’s because Ralston Wheat 
Cereal is fine, full-flavored wheat — 
enriched with sufiicient quantities of 


pure wheat germ to make it 2Vi times 
richer in this precious vitamin B 
which does so much to keep appe- 
tite and digestion normal. (Each 
gram of Ralston contains l'/4 Inter- 
national units of vitamin B.) 

In addition, Ralston is completely 
cooked and readily digested after 5 
minutes over an openflame.Research 
Laboratorj' Report and samples of 
Ralston Wheat Cereal will be sent 
to you on request. Use the coupon. 


RALSTON WHEAT CEREAL 


RALSTON PURINA COMPANY, Dept, JP, 2145 Checkerboard Square, St. Louis, Mo- 
Without obligation, please send me samples and copies of the Research Laboratorj' Report. 

"Kame _ A f. D, Addrtss 

City State 

iTTiii c5rr ta rcu^r^ts cf the United S:jfa) 
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fW''- 


The “Building Hemoglobin” 
booklet provides twenty-two 
pages packcdwitliauthorita live 
information from recognized 
medieal sources. Its content is organized 
and documented in a manner that enables 
YOU to secure accurate data on specific 
phases of this subject quicLh. 

This booklet contains an outline of the 
various tjpes of anemia; information on 
the eMcnt of nutritional anemia in children; 
the .iv.nlabilit^ of food iron; the amounts of 
iron and copper needed by children; evi- 
dence of the greater efficacy of iron and 
copper as compared w ith ii on alone in cor- 
lecung lion deficiency anemias; the treat- 
inent of idiopathic (hj-pochromic) anemia 
with iron and copper; the relation of pro- 


tein to anemia; further recent evidence on 
the prophylaxis of simple anemia in infancy 
with iron and copper; and a concise sum- 
mary of all the subject matter. 

The Bibliography w’ill supply you with 
74 pertinent references to scientific litera- 
ture on the use of copper and iron for treat- 
ment of anemias. 

The List of Licensed Companies and 
Copper-Iron Products enables you to select 
and prescribe Foundation-licensed anti- 
anemia preparations, the formulae of which 
have been examined and approved by the 
Foundation’s staff. These products may be 
identified by the statement; “Manufac- 
tured under license from the fVisconsin 
Alumni Research Foundation, Hart Patent 
No. 1,877,237.” 


WISCONSIN ALUMNI 

MADISON, WISCONSIN ( 


* \ cxtTrutTaitsin ft Lof pru ate profit founJeJ / 

»t> loavirj'f a!» 1 aJfnitU'tcT ^ 

t* turn! j ttcttt» '»f\ 1 I a'ctttil ’c »t,ictntfif di)KO\> ( 

riu» slrvcl'pcl at the I tii\rt»tt> of W nettumn ( 

IS tt'TiuiUk' i» tftr cotifi Icnec / 

'’an '>T ^ 'rsS coT'pcT^rv'n com ; 

S It n a MttntM \\\ axatU ate Jedi ( 
» ‘u rf ca’kfi / 


RESEARCH FOUNDATION 

To obtain this information, simply fill in 
Ihf coufmn licloti and send it mtnusloda>! 

MAIL THIS REQUEST 

rica'c ruxli tlni mfo-mation to me at once* 
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)UR KITCHENS ARE IN THE COUNTRY- 


Another reason for our appointment 
to your staff 


At the very doors of our kitchens he- 
"in the fields in which Gcrlicr’s vcgc- 
tahlcs arc grown. None is more than 
an hour away— to prevent loss of fine 
flavor and nourishment that results 
when lengthy transportation or stor- 
age is necessary. In clean country air, 
these superior foods arc grown and 



II vwinits ton A (tuKcni 
Axs DtrasmcD cat 
iirrrs . . . ci ki al . . 

ri AS . . .GIU I N IltANS 
...VIGITAlUr SOUP... 
lOMAlOlS... SPINACH 
. . . PKl'N! S . . . CAUROt S 
...APKirOl ANIIAPPtr 
SAIT.I ...IIVIR SOUP 
wnil VIGITAtlllS 


prepared for your infant patients. 

And for years, Gerber's has led in 
research on the growth and prepara- 
tion of foods for infant feeding. 
Specially developed varieties of 
vegetables grotv in chosen soils, arc 
harvested at the height of their ripe- 
ness. Equal care is taken with fruits 
and cereal grains. 

Constant experimenting has devel- 
oped finer canning methods, of which 
some, as the Shaher Cooking, are 
exclusive. 

We feel we may seek appointment 
to your stair, because our standards 
conform to those you would specifv. 

A BABY BOOK FOR YOU TO GIVE TO MOTHERS I 

\ Tl'i’' /nmou^ naljyV Bool; i« avail- 1 

I able la limited quantities for jou ' 
t to Ki\o to mothers who arc your j 
\ patients. Contains no ndvcrtisinr i 
and usually sells for lOt. Written * 
Nur«e. it Cives in- 

* I information on ncncral • 


, , on jTcncral • 

..l-aby care and traininr. alto space ! 
lor recording w« icht. ! 


r* i- rtTorainc wt icht. procret^ i 

” free copy for >our inspection, plea«e » 
mail jour lyofosMona! card or write Dept 272 i 
Ccrl^r 1 rtKiucU Oimpany. Fremont. Mi?hi;:an.‘ I 
I In r«’'a 3. C rl »r I ar» nr. er>i r''rL*'I t v 
la. Ll.l . Trru-nVh. ont , 
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Articles to appear in early issues of 

JOURNAL of PEDIATRICS 


Ax Ei'inEMir or JfoLTJl IxrKraox nr the Xewboiix. 

By Bouib H. Dou"labs, M.I)., Biiltimcro. Md. 

The Eak Competcatioxs or Scaei.et Erren. 

By Archibald L. IToyne, M.D., and Ralph S]iaoth, JED., C'hic.ag-o, 111. 

Exterooexou.s Cyst .Si.mltatixg Pyeoi:ic Stexosis or the Duodexpai or ax Ixi-axt. 
By .Tach Babiiian, AI.D., Pt. Eoui.'j, Mo. 

Follow-Up Report or f)') Childrex Who Received Fever Therapy roi: Chorea. 

By Lucy Porter Suttou, M.I)., and Katharine Gray Dodge. JED., Xew York, JT. Y. 

Acute Heholytic Axe.mia (Lkderer Type). 

By Earl H. Baxter, JI.l)., and Jlcrrill JV. Everhart, JI.D., Coliiniluis, Ohio. 

Acute Uemolytic Axemia Developiyg Durixc Streptococcus Sepsis. 

By Roy JI. Greeiithal, JED., Jlihvaukeo, AVi.a. 

l-XmVIDUAL ISOI„\TJO.\-. 

By Philip JI. Stinison, Kew Yoik, K. Y. 

Gkxeral Health .\t JI.aturity or Toxsillecto.mized axd Koxtoxsillecto.mized Chil- 

1)REX. 

By JIartha Crumpton Hard.v, Ph.D., Chicago, 111. 

B.s'COPResis IX Childrex. 

By Hale F. Shirle.v, JED., Iowa City, Iowa. 

Pudertas Praecox Due to Dextrol.ytep.al Graxui.osa Cell Tu.mor or the Ovary ix 
A Four- Year-Old Girl. 

By E. Jlaniihoiiner, Stockholm, Sweden. 

The CoxsERv.vnvE JIaxaoejiext or Appexpiceal Peritoxitls ix Childrex. 

By .Tohn JE Adams, JED., Jlinne.-ijiolis. Jlinn., and Paul JE Bancroft, JI.D., Lincoln, 
A'el). 

The A'or.mal Addis Sedijiext Couxt ix Childrex. 

By Albert JY. Snokc, JED., Roche.^ter, K. Y. 

.VCCIDEXTAL Tr.VX.SMIS.SIOX OE JIaLAWA TIIROUOII the IX.JECTIOX OP WHOLE BI.OOD. 

By F. Howell Wright, JED., Kew York, X. Y. 

The Quantitative Colleiwiox or Urine Fkoji ,S.mall Childrex. 

By E.stelle E. Hawley, Ph.D., Rochester, JT. Y. 

.\X IXTRAVEXOUS XEEDLE HOLDER. 

By Robert Cohen, JED., Chicago, III. 

A .‘^IIEET BaXPAOE rOR THE TrEAT.MEXT Or ECZE.\tATOUS ClIILDRE.V. 

By Hermann Yollnier, JED., Xew York, X. Y. 

Death or a Child Following Artiektal Fever Therapy.. 

By Emanuel Friedman, JI.D., and C. J. .Stettheiiner, JI.D., Denver, Colo. 

The TRE.vT.MExr or JIexixcitis Due to Hemolytic Streitococcu.s With sulea- 

XIL.VJIIDE. 

By Xelles .Silverthorne, Jt.B., and Alan Brown, JED.. F.K.C.P. (C.), Toronto, Oat. 

TUDERCULIX RUVCTIO.SS IX CHILDREX. 

By Edith JE Lincoln, JI.D.. Antoinette Raia. .M.D., and Lilian A. Gilbert, JED., 
New York, X. Y. 

The R.vtils or Growth, O.sseou.s Deveiaipme.vt. .\xd JIe.xtal Develop.me.xt ix 
CR fxix.s- AS A Guide to Thyroid I'iie-ytmext. 

By Law.-ion Wilkin.>;, JED.. Baltimore, JId. 
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A Special Food 

for PREMATURES 

and Other Infants Needing a High Protein Intoke 

Protein S.M.A. 

(Acidulated) 


Regular S.M.A. is for normal infants. 
Protein S.M.A. (Acidulated) was devel- 
oped to suit certain deviations from 
normal. 

For the premature infant, whose nutri- 
tional requirements ordinarily include a 
higher protein and mineral intake than 
those of a full-term infant, and who 
is more susceptible to digestive dis- 
turbances, we offer Protein S.M.A. 
(Acidulated). 

For years physicians have used Pro- 
tein S.i^t. A. (Acidulated) (or prematures 
and report satisfactotA' results in obtain- 
ing a dc.sirable gain in weight, muscle 
development and turgor, and a low inci- 
dence of digestive upsets. Gerstenberger 
and Xoursc (1) found Protein S.M.A. 
(.\cidulated) amply antirachitic. Hovesh 
and Rusvell (2) reported it to be a par- 


ticularly valuable food for the rearing 
of premature infants. 

Protein S.M.A. (Acidulated) is suffi- 
ciently flexible in character so that feed- 
ings of it may be altered by the addition 
of more carbohydrate when the case 
indicates this need. For this purpose we 
offer ALERDEX. 

Protein S.M.A. (Acidulated) is a cul- 
tured lactic acid food for prematures 
and other infants requiring a high pro- 
tein intake for the correction of diarrhea, 
malnutrition and marasmus; derived 
from tuberculin-tested cows’ milk, the 
fat of which is replaced by animal and 
vegetable fats including biologically 
tested cod liver oil; with the addition of 
lemon juice, casein, potassium chloride 
and salts, altogether forrhing an anti- 
rachitic and antiscorbutic food. 


(ll < .(.rstcnln-rRiT, H. J , and Nourse, 

J 1) , "TIk- I’roM’ntmn of Ricktts m 
I’n-m.unrt Infanis," jr Voi 

.S7. pp H0S-ltl4 

i 2 i ilorish, .\ J , .uid Huv^tW, tV H., 
< 1 |>M r\.ilii>n>. on tlie < ,ro«tli and 'il.ilc 
of Nntnlionof I’n'initurt' Inf.ints <>\\cn 
.111 \iuir.uluin and .\iU i>( orlnilic 
1 (xmI '' Olno Mrdu'.if Journal, 

M.a%. mr.s 


S.M A. Corporation - Cleveland, Ohio 


Analysis of Protein S.M.A. 


(Acidulated) ’ 


Protein 3.5C2 

.Asl) 

0.6% 

I'a> 2.27c 

off 

4.6 

t'.arlxi- 

Calorics 


liydrate 2.87: 

lier oz. 

IS 


Calorie'. \Kr 100 r.c. 50 


*U hen diluted accordin;; to directions. 
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Die Hautkrankheiten 
des Kindesalters 

(Band X „Haiidbuch der KInderheilkunde** 4, Auflage) 

Mft 3S3 zum grrossen Tell farbigen Abbildungen. XIII, 8S4 Seiten. 1935 
RM 1G9. — : in Halbleder gebunden RM — ITS. 

Inhaltsubersicht: Allgcmemcr Tcil: Anatomischcr Aufbau der Haut im Kindesaltcr. Von Professor Dr. 
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INCLUSION BLENNORRHEA 

WiOEUJt Aleen Howard, 5LD. 

IVashington, D. C, 

INCLUSION Weunon'hea is a clivomc, nonbactevial form of conjunc- 
I iivilis oceun-ing in the neonatal period, and is thought to be due to 
the activity of a specific filterable virus. It is not a new disease but 
has I’cccived increasing recognition tbrougli recent researches concern- 
ing its etiologj’. It comprises about 10 to 20 per cent of the cases of 
ophthalmia neonatorum seen in hospitals, where gonorrheal ophthalmia 
is becoming a rarity. Published reports have been confined to the 
ophthalmologic periodicals; thus it would seem desirable to bring this 
entity to the attention of pediatrists, among whom it frequently goes 
unrecognized. 

HISTORICAl. 


hlorax' in 1903 recognized a benign form of purulent ophthalmia in 
liic neAvhorn, unassoeiated with any pathogenic bacteria. He thought 
the conjunctival inflammation, like “snuffles,” might be a manifesta- 
tion of iiercditary syphilis. Later, in 1909, Heymann^ discovered epi- 
thelial inclusions, similar to those found in trachoma, in stained smears 
of the conjunctival secretions of these cases. Morax, Lindner, and Bol- 
lack'' in 1911 confirmed this work, but were unable to determine the 
origin of the inclusions. The name “Einschlussblennorrlioe” or Inclu- 
sion Blennorrhea was applied to the condition by Lindner.* 

Since this initial work, v.\my theories have been propounded con- 
cerning the etiology of the inclnsion.s. Lindner considered them to be 
intraccllnlnr groups of the causal orpani.sm. Stewart^ concluded that 
inelnsio n blennorrhea was not a separate entity, but merely gonorrheal 




inp 
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oplitiialmia, and stated that the inclusions were only clumps of phago- 
cytosed gonococci. Lumhroso' considered the inclusions to he reaction 
products of the cells to a filterable virus. The ivork of hlcKee' had 
led him to the belief that the inclusions are formed by phagocytosis of 
bacteria which arc not the cause of the disease, but which may carry the 
virus. Thygeson® has reported a series of e.xperimental studies which 


Flc 



1. — /.n,, initi.il body contained in the cytoplasm of an epitlielial cell (X970). 



Pip:. 2 — E, numerous cUisteis of elemental-}- bodies contained tvitbin the cvtoplasm of 
a sinple epithelial cell (X970). 

lead him to conclude tliat the cytoplasmic inclusion bodies constitute 
intracellular colonics of a .specific filterable virus in various stages of 
development . 

ETIOLOGY 

Tliygeson believes the etiologie agent of tlie disease is a filterable 
virus having an elementary body pliase and an initial body phase. In 
Iircparations of the secretion from acute ea.ses of inclusion blennorrhea 
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stained by a modification'^ of the Giemsa technique, both phases may be 
found included in the leucocytes and epithelial cells. The elementary 
bodies may also be found extracellularly. The initial bodies are cocco- 
baeillary in shape, ranging from 0.3 to 0.8 microns in greatest diameter. 
They stain blue and usually more intensely at the poles. The elementary 
bodies are smaller, sharply defined granules, averaging 0.25 microns ni 
diameter, occurring singly and in clusters of varying size. They stain 
reddish blue. All forms of the inclusion bodies may be found in an 
ordinary Giemsa-stained smear of the conjunctival secretions, but are 
much more readily identified in preparations of epithelial scrapings 
from the conjunctiva. Both initial and elementary bodies show up well 



rip. 3. — X, nucleus of epithelial cell i7, single cluster of elementarj' bodies indenting 
the nucleus, but ■^Mthout destruction of the nuclear membrane (X970). 


in tlie pale staining cytoplasm of epithelial cells. The intracellular 
clusters arc quite typical in appearance, but the free forms, even when 
numerous, are more difficult to identify. 

The ctiologic significance of these bodies was indicated by a carefully 
controlled scries of experiments performed by Thygeson, the results of 
which he summarized as follows: 


1. Constant presence of the inclusions in the disease. 

2. A bsence of inclusions in conjunctivitis of hmomi bacterial origin, 


■Tho u.inl tochniquo for the Giemsa stain is followed. Tlie slide is Uent in ii.^ 
solution nrpro-slnntoU twenlv minutes, in a pomendicular nosftion in 
ilrltntlnn. Tlie .slide Is nmoted. nqshed with water then ns to, Pf event pro- 

of fUe .sironds rsch In P.' Per Ant .alcoliS Tpfs iiA es ,o rteen, ‘'’.'"'’“f ‘ t-n-o washes 
.Slid neutrophilic Rr.snulcs in the ceils thus niakinn'^he tl'O acidophilic 

alcohol r i*it, 5tari(l out more clearlj. ■ '"ahins the inclusion bodies. -Miich are 
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3. Absence of patliogenic bacteria in inclusion blennorz’hea, and tlie 
failure of occasional saprophytes present to produce the disease when 
used for inoculation. 

4. Multiplication of tlie elementaiy and initial bodies in the new host 
wlien the disease is ti’ansfcrred to the normal human conjunctiva. 

5. Production of the disease with baeteria-free suspensions of ele- 
nienlaiy bodies. 

6. Filtrates not containing elementary bodies are not infective. 

Observations made from experimental transmission of the infection 

have led Thygeson to postulate the existence of a forty-eight-hour life 
cycle for the virus. As observed in the experimentally inoculated sus- 
ceptible host, the transition from the elementary body phase, through the 



I'ifr. ■). — E, larpo cluster of eiementan- bodies, practlcallj- ailing- the epithelial cell N 
nucleus, compressed and p.irtially destroyed by the growing virus colony (X370j. ’ 


various forms of the virus, to the development of new elementary bodies, 
requires approximately forty-eight hours. From the examination of 
smears made at regular intervals during this period, tlic various stages 
of development of the virus may be accurately determined. Tlie ele- 
mentary body enters a cell and finding suitable nutrient material, de- 
velops into an initial body. This in turn divides and forms the mul- 
berry mass or cluster of new elementary bodie.s, this large inclusion body 
usually capping the nucleus. The nuclear membrane then becomes 
weakened, ruptures, and the elementary bodies fill the entire cell. Due 
to internal pressziro or c.xtcmal trauma, the cell then iuptures with 
discharge of the elementary bodies. These may then fake up their 
abode in new cells. This explanation agrees closclj" with the observations 
of Bedson on the life cycle of the virus of spiftacosis. 
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Opinion, however, is not unanimous concerning the etiology of this 
condition. SIcKee,’ in his study of 27 eases of purulent ophthalmia in 
the newborn, found epithelial cell inclusions alone in 8 cases, while 
in as many more instances the inclusions were found associated with the 
gonococcus. In one instance inclusions were present in a streptococcic 
conjunctmtis. As previously mentioned, hIcKee believes that the in- 
clusions are made up of phagoeytosed bacteria. The apparent occur- 
rence of eases of pure inclusion body conjunctivitis is explained as be- 
ing due to the admitted difficulty in proving the presence of organisms 
in all cases. He later states, in referring to the inclusions of trachoma, 
swimming bath conjunetiidtis, and inclusion blennorrhea, that while 
the inclusions are undoubtedly due to phagoeytosed bacteria, these bac- 
teria may not be the cause of the disease, but may carry the virus if 
such is the causal agent. 

Clapp, in discussing a report by Thygeson and hlengert® on the prop- 
erties of the virus of inclusion blennoiThea, states his belief that the in- 
clusion bodies probably represent a cellular reaction rather than a stage 
in the development of the virus. 

Thygeson believes that the epidemic form of swimming bath con- 
junctivitis represents the adult infection with the virus of inclusion 
blennorrhea. 

Gifford and Lazar'^° tried to produce inclusions in the conjunctival 
epithelium of newborn infants by the application of a 2 per cent in- 
fu.sion of senega. Three of the 26 infants developed inclusions. Re- 
peating this work on a series of 27 infants, they were unable to duplicate 
their findings. As a result of their experiences they assumed that the 
virus of inclusion blennorrhea was pre.sent in a latent form, and activated 
by the presence of a chemical irritant. 

While Thygeson ’s work has not been completely accepted, a more sat- 
isfactory explanation of the etiologj' of inclusion blennorrhea has not 
been offered. 


During the six months from January 1 to July 1, 1937, 30 eases of 
inmilent ophthalmia in the newhorn were observed on the obstetric and 
pediatric services of the Strong Memorial and Rochester Municipal 
Hospitals. Cultures and smears were made in each instance to deter- 
mine the etiology, in an attempt to confirm tlie bacteriolo^ie findings 
of Thyge.son. 


All inoculations were made on Bradford’s* medium, which was found 
to be an excellent culture material for all the conjunctival organisms 
ic^'cnie and nonpathogenic, including the gonococcus. In all doubt- 


to 7.S. to T-lilch l)^cn aOdod 23 cc! of PH 7.6 

o Mrrllo 20 por cont foluthn of and io hydrocele fluid, 5 c.c. of 

blood. The mixture Is poured into etcriic Petr/ dlshc«^^ sterile defibrfnated rabbit's 
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ful eases, special gonococcus cultures were made on chocolate agar 
plates and incubated in sealed glass jars containing S to 10 per cent of 
carbon dioxide. 

T.\bi.e I 


I 

OKGAXlS^f 1 

1 

j XCMBER OF 

[ CASES ! 

XUMBER OF CASES 
COXTAINIXG IX- 
cr.tjsioxs 

Hemolvtic .=t,'iplivloeoccus * 

1 15 

0 

/?. infltun:a i 

I 3 

0 

P. piiciimoiuac | 

1 o 

0 

Hcinohaie para-influenza j 

1 

0 

Strcplococcu<! hcmohjficus \ 

1 

0 

Xonpatliogen? tfliplithcroid.'; and non- 

*> 

o 

3 

lipmoiytic staphylococci) 

No organiMiis isolated 

i ^ 

4 

Tot.als 

1 30 

7 


Of the 30 infants examined, a baeteriologic diagnosis was possible in 
22. In none of these were inclusions found in the Giemsa-stained smears. 
Intracellular groups of organisms wex’C frequently seen in the bacterial 
cases but they in no way I'csembled true inclusion bodies as found in the 
nonbaclerial cases. In S infants cultures were either stei’ile or gi'ew 
only the noniiatliogenie diphtlieroids and nonhemolytic staphylococci. 
Seven of tlicse S cases showed typical cytoplasmic inclusions in successive 
prqjarations of conjunctival secretions stained by the Giemsa method. 
In the eighth ease, no etiologic agent was determined. This may rep- 
rc.sent a failui'e to isolate tlie caxisal organism, or the inclusions maj' 
have been missed. No ease of gonorrheal ophthalmia was seen. 

These baeteriologic findings tend to substantiate Thygeson’s state- 
ments that ti uc cl toplasmie inclusions do not occur in conjunctivitis of 
known bacterial origin, and that pathogenic bacteria are not found in 
inclusion blennorrhea. 

PATHOLOGY 

Thygeson' lias reported the examination of tissue sections in one ease 
of inclusion blennorrliea. Tlie sections were taken througli the upper 
fornix, and revealed a dense subepithelial infiltration with all tj-pes of 
inflammatory cells, cliiefly jilasma cells. No follicle formation was 
noted, though it has been seen in exiierimenfal infections in adults 
and in the baboon. Tlie epithelium was infiltrated with polymorphonu- 
clear leucocytes, and in the .superficial layers an occasional cytoplasmic 
inclusion body was seen. 

EPIDEMIOLOGY 

The fact that inclusion blennorrhea characteristically occurs in the 
newborn infant naturally led to the su-spicion that it was transmitted 
during pa.ssage through the birth canal, as in the case of gonorrheal 
ophthalmia. Vaginal discharge has been a frequent finding in the 
mothei's of fhc.se infants. H.vamiiiation of cciwical smears stained by 
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the Giemsa method lias shown the presence of typical inclnsions in the 
epithelial cells. Thygeson and.Mengert“ found inclusions in the cervical 
epitlidium of 1 of 9 mothers of infants with inclusion blennorrhea. 
They also report an instance in whieli a gynecologist became infected 
accidentallj’' during the performance of a dilatation and curettage. 
This infection ran a course typical of inclusion blennorrhea in the adult. 
The patient upon whom the operation was performed was examined 
three months later but at that time no inclusions could be demonstrated 
in cervical smears. 

These investigators also searched for evidences of an inclusion in- 
fection in the uretliras of male patients. In 11 cases of nonspecific 
urethritis, inclusions were found in one instance. The urethritis in this 
case healed after a duration of seven months. 

In the present series of eases cervical smears were obtained from only 
one mother. Diligent search revealed 2 or 3 cells appearing to contain 
initial bodies. Other slides were not available to make more certain 
of their presence. 

Transmission from one infant to another has not been observed; 
however, in the obstetric nursery it is the custom to isolate all cases of 
purulent ophthalmia when first observed. In one instance in this series, 
inclusion conjunctivitis occurred in one of a pair of twins. At the end 
of five months, the conjunctivitis was still active, while the otlier twin 
remained completely free of the disease. 

There is no permanent local immunity since reinfection can be readily 
obtained in the experimental transmission of the disease to baboons. 
71ic virus confers no general immunity as shown by the lack of neutral- 
izing antibodies or agglutinins for the elementary bodies in the blood 
of infected individuals. 


CUIEICAL VEAVURKS 

The incubation period appears to be between five and ten days. As 
a rule, )hc onset of symptoms is usually between the seventh and tenth 
days of life. At first there may be only moderate reddening of the 
conjunctiva with the appearance of a small amount of purulent secretion 
at the inner ennthns of the eye. It may be unilateral at the onset but 
always spreads to involve the other eye. Many cases remain relatively 
Jiiihl, the jiiflammntion involving chiefiy the conjunctiva of the lower 
tarsal plate. 

In the more .severe cases the condition takes on the appearance of an 
acute ophthalmia, with swelling and redne.ss of the eyelids, intense, 
beefy redne.ss of the palpeljral conjunctiva, injection of the hiilbav con- 
junctiva. and a profuse purulent di.seharge. Tlie palpebral fi.ssures are 
tnihtly closed. There is ocensionally noted a tendenev to the formation 
of a pseudomembrane on tl.e conjunctiva. Clinieallv it mav be imnos 
sddc to difierentiatc Ibis condition from a gonorrheal oplfihalmia 
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True follicles are not seen, but a papillarj- conjunctivitis is common. 
Corneal ulceration does not occur in neonatal inclusion blennorrhea, nor 
are there any vascular changes at the limbus such as are found in 
trachoma. 

In spite o£ the frequent severity of local manifestations, systemic 
reactions have not been observed in these infants, nor has there been 
any evidence of .'^pi’ead of the infection to the other orbital structures. 

COURSE AXD PROGNOSIS 

Under appropriate management the acute manifestations usually sub- 
side in a few days. The eyes lose their swollen reddened appearance and 
tlie discharge le.ssens considerably, but the beef}' redness of the conjunc- 
tiva may pei-sist for weeks. During this period the inclusions are still 
present, their numbers decreasing as the eyes improve. For months 
there may persist a moderate injection of tlie conjunctiva with a small 
amount of purulent material collecting at the inner canthi and along 
the lid margins. The inclusions become increasingly more difficult to 
fmd, and it has been noted that mild symptoms may pei’sist after the 
smears have been repeatedly negative. 

Tlicre are no recognizable complications or sequelae in inclusion blen- 
norrhea, and after a period Avhich may last several months, all signs 
disappear. None of the cases reported here have been observed for a 
sufficient length of time to make definite statements in this regard, but 
all are progressing satisfactorily after periods of activity ranging from 
two to si.\ months. 

DIAGNOSIS 

Diagnosis can only be established definitely by the discovery of typical 
inclusions in Giemsa-stained preparations of the conjunctival secretion. 
Cultures from cases of inclusion blennorrhea are either sterile, or show 
only those bacteria whicli arc known to be nonpathogenic to the con- 
junctiva, namely, diphtheroids and nonhemolj'tic staphylococci. An 
e.vccption to this statement occiu’s in an occasional case in which a double 
infection or secondary infection is found. In .such instances, both in- 
clusions and a pathogenic bacterium may be found. Appropriate treat- 
ment will eliminate the latter, while the inclusion blennorrhea persists 
and follows its usual chi'onic coui'se. 

In any case of punilent ophthalmia, inclusion blennorrhea may be 
suspected when repeated cultures and smears have failed to show any 
pathogenic organi.sms. The mild irritative chemical conjunctivitis occur- 
ring during the fii-st two or three days of life .should cause little dif- 
ficulty in difTcrcntial diagnosis. Difl'ercntialion from gonorrheal oph- 
thalmia or from a purulent ophthalmia due to one of the usual con- 
junctival pathogens is almost impossible from symptoms alone. Re- 
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peated smears and cultures of the conjunctival secretions, and the use 
of the Giemsa stain will make an accurate diagnosis possible m the 
majority of , cases of ophthalmia neonatorum. 

TREATMENT 

Because all forms of the so-called ophthalmia neonatorum are similar 
in appearance, the usual treatment for gonorrheal ophthalmia is in- 
stituted when symptoms first present themselves. Whenever the diag- 
nosis of inclusion blennorrhea is made, therapy should be modified some- 
what. All the common ophthalmic antiseptics, both liquids and oint- 
ments, have been sho^vn to have no influence on the course of this dis- 
ease; on the contrar}^ one will occasionally find that symptoms are 
aggravated by too active treatment. 

In the absence of any known specific therapeutic agent, treatment 
.should be directed at symptomatic relief of the acute manifestations and 
prevention of secondary infection. With this in mind the following 
form of management is suggested. In the acute stage cold boric com- 
presses are applied to the eyes for a few minutes every two or three 
hours. After compressing, the eyes are gently irrigated with boric acid 
solution, using a rubber ear syringe. Irrigations are followed 2 or 3 
times daily by the instillation of 2 drops of 1 per cent mercurochrome 
(aqueous solution) into the conjunctival sac of each eye. This treatment 
is continued for the duration of the acute symptoms. 

When swelling and redness of the lids have diminished or disappeared 
and the discharge has lessened, compressing is discontinued. Boric acid 
irrigations are continued 2 or 3 times daily, followed by the instillation 
of mercurochrome. When the infant is discharged from the hospital, 
the mother is instructed in the manner of giving irrigations, and is told 
to continue them as long as signs persist. Mercurochrome is also best 
continued at home, at least for a short period. 

After six or eight weeks of this regime, the eyes appear almost normal 
to casual inspection. Examination will reveal a moderate injection of 
the conjunctiva, with the collection of a small amount of exudate at the 
inner canthi and along the lid margins. In this stage, the disease then 
persists until its course is run. 

Probably the mechanical cleansing with boric acid is the most impor- 
tant factor in caring for this condition. Itlercurochrome serves to pre- 
vent secondary infection, although other mild antiseptic solutions will 
serve the same purpose. There seems to be no indication for the appli- 
cation of silver nitrate to the lids; rather, one should seek to avoid all 
trauma to the conjunctiva. The danger of argjT-ia should always be 
remembered in the long continued use of silver preparations. 

In those eases beginning unilaterally, one may expect the opposite 
eye to become affected within a few days. The severity of involvement 
of the other eye may be greatly lessened by using the irrigations and 
instillations m both oye.s. 
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SUMMARY 

Eeccnt researches inclieale that jnclusioii blennorrliea is a specific, 
nonbacterial form of conjunctivitis due to tiie activity of a filterable 
virus. It is apparently transmitted to the infant from the mother diu'ing 
I)assagc through the birth canal. It appears from the fifth to the tenth 
day of life, and its course, Mhile self-limited, may extend over a period 
of many months. Diagnosis can only be established by means of exam- 
ination of Giemsa-stained preparations of the conjunctival secretions. 
Cultures are cither .sterile or show only the usual nonpathogcnic con- 
junctival organisms. In the absence of a specific therapeutic agent, 
treatment should be .symptomatic, with the prevention of secondary 
infection. 

Bacteriologic studies should be made a part of the routine in examin- 
ing every ca.se of ophthalmia neonatorum, however mild, and each ex- 
amination should include a study of the exudate and conjunctival scrap- 
ings after special staining bj’ the Giemsa method. 

CASE REPORTS 

Case t. — S. A., a boy. Unit ICo. 124109. was bom Jan. S, 1937, at another liospital 
in the city, CrccU' proplnlaxi'^ being ii'ed. On .Tanuaiy 17, the tenth day of life, 
the infant developed a bilateral purulent coniunctiiiti', so seierc that both eyes 
were snollcn completely shut. The mother had a \aginal discharge prior to delivery, 
but gonococci could not bo identified by smear or culture. Cultures of the eye 
discharge failed to re\eal gonococci. Treatment with boric acid and argyrol failed 
to result in improienicnt, and the infant was referred to this hgspital for treatment. 

Uvammation on .Tanuari .31 showed both eyes to be swollen completely slmt, with 
marked edema and redness. There was a bilateral beefy red papillarj* conjunctivitis, 
and the bulbar coniunetiia of the right eye was injected. The corneas were normal. 
The discharge was quite profuse, but thicker from the right eye than the left. Four 
successne cultures and smear.s failed to rcieal the iircsence of gonococci. Four 
cultures on Bradford's medium failed to show any growth. Smears by Gram’s method 
showed no organisms. Giemsa stained jiroparations showed the presence of a mod- 
erate number of 0,1 foidasmic inclusions and free elementary bodies in both eyes. 

Treatment was begun with cold compresses, boric acid irrigations and mercuro- 
chroiiie. The acute jihase subsided in four days, but the beefy red appearance of 
the eon.]unctna persisted for seieral weeks. This child has been c.\amined at monthly 
intervals. The secretions have gradually diminished and, at the last c.\nmination, 
there was only a moderate conjunctivitis, without noticeable discharge. Inclusions 
could be demonstrated for four months, but at the last examination none were 
found. 

C.VPK 2. — C. B., a girl, Unit Xo. 12.3724, one of female twins, was bom in this 
hospital .Tan. 19. 39.37. Crede prophvlavis being employed. A mild conjunctivitis 
was noted on .Tantiary 2'', involving only the left eye. There was a small amount of 
pumlent exudate present. Cultures .and smears were made which showed the pres- 
ence of nonhcmolvtic staphylococci and diphtheroids. Giemsa staining showed a large 
numl>er of typical cvtoplasmic inclusions. 

The infant was seen in the pediatric out-patient department on February 11, 
at which time the right eve had liecorae involved in a similar manner. Both eyes 
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were sealed shut mth a gummy secretion. The conjunctivae were moderately red- 
dened. Bacteriologic studies again showed diphtheroids and nonliemolytic staphjdo- 
cocci, while cytoplasmic inclusions were numerous in the secretions from both 
eyes. 

Treatment was begun witlL borie acid and mercurochrome. Cultures on three sub- 
sequent occasions were sterile, while inclusion bodies continued to be numerous. At 
the last examination, the conjunctivitis had dwindled to a small collection of secre- 
tion at the inner canthi, and a mild redness of the conjunctivae. Inclusions were 
not found at the last examination five months after the onset. This infant is now 
developing the physical characteristics of mongolism. The twin is entirely normal 
and has not shown any signs of conjunctivitis. 

Case 3.— P. E., a girl. Unit No. 125653, was born at home on March 10, 1937, 
Crede prophylaxis being used. On ilarch 18 there developed a profuse purulent 
discharge from the right eye. The left eye became involved the following day. The 
lids were red and edematous, and the palpebral fissures erusted and closed. The 
conjunctivae were beefy red. The corneas were normal. The child was referred to 
the hospital for diagnosis and treatment. 

The infant’s Wassermann and Kahn tests were negative. 

Four cultures and smears failed to show any gonococci. In each instance diph- 
theroids and nonhemolytic staphylococci were isolated. Inclusions were numerous 
in Giemsa-stained preparations of material from both eyes. Subsequent examination 
during the next three months showed a gradual diminution of signs under treatment. 
Cultures were negative, hut inclusions were still present in small numbers, at the 
last examination on June 3. 


Case 4. — C., a girl. Unit No. 125842, was born in tliis hospital on March 20, 
1937, Crede prophylaxis being used. She was first noticed to have a conjunctivitis 
on March 26. The left eye was involved first, followed in two days by a similar in- 
volvement of the right eye. Examination on March 29 showed slight edema and red- 
ness of the external ocular tissues, with inflammation of the palpebral conjunctivae. 
A small amount of purulent discharge was present. The corneas were normal. 

Two successive cultures were sterile. Smears stained by Gram’s method showed 
no organisms. A moderate number of inclusions were demonstrated in Giemsa- 
stained preparations. 

The mother had a mild vaginal discharge before delivery. Eepeated cervical 
smears were made after a diagnosis had been established in the infant, but careful 
examination showed suggestive inclusions in only one smear. The cytoplasmic in- 
clusions were not typical, but because of the large number of bacteria present, 
it was impossible to say whether these were true inclusions. The mother’s 'Wasser- 
mann was negative. 

This infant has not been seen since the initial examination. 


Casi; 5. — R. .1. II., a boy, Unit No. 12<)239, was born in this hospital on April 1, 
1937, Crede prophylaxis l)cing used. On April 7 the left eye was noted to be swollen 
.shut with a profuse thick yellow secretion pouring from the palpebral fissure. The 
right eye showed a mildly reddened conjunctiva. Cultures and smears from both 
eyes failed to reveal any organisms. No organisms were seen in smears stained bv 
Oram's method, but with the Giemsa stain, a moderate number of cvtoplasmic in- 
clusions were found in material from the left eye. Treatment was be'gun with cold 
compresses to the left eye and boric acid irrigations and mercurochrome instillations 
applied to both eyes. The left eye subsided rather promptly and the child was sent 
homo, using boric acid and zinc sulphate solution. 

The child was seen in the pediatric out-patient department on April 29 at which 
time there was a modemto purulent exudate from both eye.s. Cultures were negative. 



150 


THE JOURNAL OF PEDUTRIC3 


T\hile inclu'ionc were found in secretions from both eyes. When last e'^andned on 
Waj 20, there nas still a mild conjunctivitis, and inclusions could bo demonstrated 
in small numbers 

Ctsr ().— J, ,V, B , a girl, Unit Xo. 32GS07, was born m another hospital on April 
12, 10"7, with Credii prophjlaxis being used. The ejelids were sbghtly snollen and 
discolored at birth, nhich nas explained as being due to a difficult deli'cry. On 
April IS the infant dei eloped a profuse purulent discharge from both eyes. There 
lias no history of a laginal discharge in the mother. The child was referred to this 
liospital for treatment 

IXamination on April 20 showed marhed edema and redness of the lids of both 
01 C'. The palpebral fissures iiero sealed shut. As soon as they were opened a thick 
ere mil exudate appeared. The palpebral eonjunctivae iiere beefi red, and the bulbar 
con;)uneti\ac injected The cornea-; were normal. 

Three cultures and smears were negative for the gonococcus. Diphtlieroids and 
a nonhemolj tic staplii lococcus were isolated from the left eje. A large number 
of inclusions iicre found in preparations from both eics. 

Compresses^ boric acid irrigations, and mercnroclirome nere used, and at the time 
of discharge from the hospital on Way S, all that remained was a beefj* redness of 
the eonjunctivae. Inclusions were still numerous. Tins case was referred by a 
private plixsician, and wa« not seen again. 

Cvsf 7. — A. W. A., a girl, Unit Xo. 12G432, uas born in this hospital on April 12, 
1017. The Credo propiijlaxis was used. On April 21, the tenth day of life, a puru- 
lent discharge from the left eye was noted. The lids were swollen shut. The right 
eye was normal except for rednc=s of the conjunctiva. The mother gave no history 
of xaginal discharge and her Was'ermann and Kahn tests were negative. 

Examination on April 30 showed a slight purulent discliarge from the right eje, 
with redness of the conjunctiva. The left e\o was swollen shut, and a profuse 
creamj discharge appeared between the bd margins. There was a beefj red papillary 
conjunctivitis. The cornea was normal. Two cultures were negative at the end of 
seventj two hours. Preparations of the conjunctival secretion stained by Gram's 
method failed to show any organisms. Gicmsa stained preparations from both eyes 
showed many cytoplasnuc inclusions clinractenstic of inclusion blennorrliea. 

Treatment was carried out at home, and consisted of 3 per cent bone acid irriga 
tions and instillation of 1 per cent mercurochrome. There was prompt relief of the 
acute symptoms. Tiirce subsequent examinations again showed ncgatiie cultures 
with cytoplasmic inclusions demonstrated in Giemsa stained preparations in each 
instance. The last examination on June C showed only a xery mild reddening of tlie 
conjunctiva and a trace of exudate along the bd mnrgins. Inclusions xvere still 
prc'cnt 
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ERYTHEilA EXUDATIVUM MULTIPORME WITH 
OPHTHALIMIA AND STOMATITIS 

Report of Two Cases in Children With Certain Observations on 
Histopathology and Animal Inoculation 

Katherine J. Edgar, M.D., and Jerosie T. Syverton, M.D. 
Rochester, N. Y. 

E rythema exudativum multiforme, as firet described von 
Hebra,^ is cbaraeterized bj’- an eruption (macules, papules, or 
vesicles) of tlie face, neck, and extensor surfaces of the hands, fore- 
arms and legs. Von Hebra emphasized the absence of constitutional 
sj-mptoms. More recently, dermatologists-"® have recognized a rare 
form of the disease which involves, in addition, lesions of the mucous 
membranes (which may precede those of the skin) and manifestations 
of intoxication. The disease often recurs. Ormsby® states that “in 
some cases the symptoms are limited to the mucous membranes only, 
in certain recurrences.’’ The etiology is still obscure. Stevens and 
Johnson,® in 1922, reported two cases of this rare condition, which 
stimulated others to report similar cases.^®'^® 

It is the purpose of the present paper to present two cases of the 
rave form® of erythema exudativum multiforme in children, one of 
which was recurrent, together with certain observations on the histo- 
pathology and the effects following animal inoculation of vesicular 
fluid and of blood derived from an active case. 

Case 1.* — A. L., No. 84231, a Jewish boy, aged twelve years, was admitted to 
the hospital Dec. 30, 1933, with an exanthem, stomatitis, ophthalmia, fever, and 
generalized malaise that had developed during the preceding twenty-four hours. 
I'amily History . — Tlic parents and two siblings were well. 

Fast History , — The general health of the patient had been good except for 
recurring attack.s of rhinitis each winter. His development during infancy was 
normal; later he acquired the Frohlich tj-pe of adiposity. He had measles at two 
years, pertussis and chickenpox at four years, and was vaccinated against smallpox 
at five years. 

Frc.'icnt History . — The patient was in good health until nine days before admis- 
sion to the hospital. At that time a localized swelling confined to the left side of 
his face appeared; it was diagnosed as parotitis. During the next three days this 
had largely regressed. The second day before admission marked the onset of"a sore 
throat which rapidly became acute, with malaise and fever. Ho refused all nourish- 
ment the day before admission. On the development of ophthalmia, he was brought 
to the hospital. 

University of Rochester. 

•We aeknowledpc the as.sistance of Dr. A. R. JIcFurland. who diagnosed this case. 
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Physical Examination on Admission. — Temperature 3P.7° C., pulse rate, 1-14 : 
respiration, 32. The patient was an acutely ill Jewish boy with the Frohlich type of 
obesity. The skin was warm; no eruption was evident. Marked infection of the 
conjunctivae was accompanied by a moderate amount of purulent discharge. The 
nose and eardrums were normal. The lips were swollen, crusted, and cracked. Of 
the numerous bullous lesions on the soft palate and buccal mucosa, many were un- 
broken, whereas several had ulcerated. The tongue was coated. Both tonsils were 
of moderate size and red, and on the uvular surface of the left tonsil a white patch 
was seen. The left parotid gland was slightly swollen. There was also moderate 
swelling and tenderness at each angle of the jaw and in the submental region. The 
heart and lungs were normal. The abdomen was obese; no organs were palpable. 
The genitals were infantile. Xo abnormal reflexes were elicited. 

Laboratory Findinys. — ^Blood studies on admission revealed red blood cell.s, 
6,000,000; hemoglobin, 15.5 gm. ; white blood cells, 17,500 — polymorphonuclears, 74 
per cent, basophiles, 1 per cent. l\-niphocyte.s, 22 per cent; monocytes, 3 per cent. 
Five days after admission white blood cells numbered 6,200; polraorplionnclears, 47 
per cent; basophiles, 1 per cent; eosinopliiles, 0 per cent; lymphocj-tes, 39 per cent; 
and monocytes, 7 per cent. 

The blood IVassermann test was negative. 

Blood cultures on the first and fifth daj's following admission were negative. 

Urine on admission showed 1-^ albumin. Other analyses were negative. 

Xose and throat cultures were negative for Corynebacterixnn diphthcriac. Thirty 
per cent of the colonies in the throat culture were Streptococcus hemolylicus. 

A smear from mouth lesions showed no fusiform bacilli or spirochetes, and 
cultures from purulent conjunctival discharge .'bowed that the predominating or- 
ganism was Staphylococcus aureus. 

Schick, Dick, and Jfnntou.x (0.1 mg.) tests were negative. 

Course. — On the sixth day after the onset of the illness, several small, round, 
vc.sicular lesions were noted on the chest and extremities. These enlarged and, to- 
gether with the new ones which appeared during the next few days, became bluish 
in color with a surrounding area of erythema (1 to 4 cm. in diameter). A profuse 
purulent exudate drained from both eyes. Blanching with adrenaline demonstrated 
tiiat the infection was limited to the conjunctivae; the comeae remained clear. 
Treatment of the eyes comsisted in the conjunctival instillation of a solution of 
metaplien (1:2,500) every three hours, preceded and followed by boric acid irriga- 
tions. Definite improvement was noted six days after treatment w-as started. Over 
a period of nine days the temperature gradually subsided from 40.5° C. to normal. 
The skin lesions faded with sliglit pustnlation and no scarring. 

The patient was entirely well for si.x months (until June 27, 1934) when, fol- 
lowing an afternoon of .'winiming, he again complained of sore tliroat. This con- 
tinued to be slight for sever:il days. On July 3 he complained of malaise. A 
“sm.all lesion” was seen by a local physician on one tonsil that day. Others ap- 
peared in the mouth during the night and his temperature rose. He was admitted 
to the hospital on July 4. 

Physical Examination on Admission. — Temperature was 39.4° C. ; pulse rate, 
144; respiration, 35; blood pressure, 124/90. The patient again appeared acutely 
ill and uncomfortable. The conjunctivae were moderately injected, and a small 
amount of purulent exudate was present. Both palpebral and bulbar conjunctivae 
were involved, especially at the periphery. The lips were moderately swollen, and 
there was a large bleb at tlie left comer of the mouth. The entire buccal mucosa, 
tongue, palate, and plmrvnx were covered by a tliick, white coat through which 
no vesicles or ulcers could bo seen. Swallowing was painfnl. The anterior and 
posterior cervical l\-mph nodes were tender and moderately swollen, with some 
swelling of the surrounding soft tissues. The skin was clear. 
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Laboratory Findings.-'BlooS. studies oa admission showed red blood cells 
4,870,000; hemoglobin, 15 gm.; white blood cells, 12,450— polymorphonuclears 85 
per cent; lymphocytes, 11 per cent; and monocytes, 4 per cent. Se^en days after 
admission a count showed red blood cells, 4,800,000; hemoglobin, 12.5 gra.; white 
blood cells, 10,800; polymorphonuclears, 64 per cent, eosinophiles, 1 per cent, 
lymphocytes, 28 per cent; and monocytes, 7 per cent. 

The blood Wassermann test was negative. 

Aerobic blood culture on the fourth day following admission showed no growth, 
and an anaerobic culture on the seventh day showed no growth. 

The urine, on admission, contained albumin. Other analyses were negative. 

Nose and throat cultures were negative for Corynebacterium dipMheriae and 
hemolytic streptococci. 

Smear from mouth lesions was negative for Vincent’s organisms. 

Vesicle cultures on third day showed no growth. On fourth day they showed a 
few colonies of Staphylococcus aureus. 

Schick, Dick (also with heat-stabile or endogenous streptococcic toxin), and 
JIantoux skin tests were negative. 

Other lahoratorj’ work, bearing on adiposity, is omitted. 

Biopsy Examination . — A recently formed vesicular lesion was removed, placed 
in Zenker’s acetic 5 per cent tixative for twenty-four hours, and then stained with 
liematoxylin co.sin and Giemsa stains. 

lli.stologio examination showed pigmented skin which was hyperplastic around 
the poripliery of the lesion. The overlying layers of the epidermis were compressed 
and elevated from the underlying stratum germinativum by an accumulation of 
coagulated fluid ia which strands of fibrin and an occasional polymorphonuclear 
cell and lymphocytes were present. The entire epithelium was intact with no 
evidence of necrosis and ulceration. The blood vessels of the corium showed evidence 
of dilatation with perivascular cellular infiltration and proliferation. Scattered 
throughout tlio corium were occasional mononuclear and plasma cells. No multinu- 
cloafed cells were seen. No inclusion bodies suggestive of virus action were present. 

Course.— On the day of admis.sion (July 4) or tlie second day of fever, the patient 
began to complain of difficulty in urination, and at that time several blebs were 
noted on bi.s penis. Later that day vesicular lesions appeared on the chest. Within 
twenty-four hours, the whole body was covered by unilocular, vesicular lesions 0.5 
cm. to 1 cm. in diameter. Some were surrounded by small areas of erjdhema. Two 
days later they were hemorrhagic, and the zones of hemorrhage enlarged. Cultures 
from the vesicles at this stage showed no growth. One lesion removed for biopsy at 
this time is described above. Meanwhile, the purulent discharge from the eyes had 
become very profuse and neces.sitated hourly irrigations. The comeae did not become 
involved. Atropine ointment was used. On July D the temperature was normal 
(six days after the onset of fever). Tlie lesions dried and desquamated without 
^civrHnp. 

After the patient had recovered, a search was made for foci of infection. X-ray 
films of the sinuses, teeth, and chest were neg.ative. The tonsils were small hut 
.vmec these episodes were preceded by sore throats, tonsillectomy and adenoidectomy 
wore done two weeks after recovery. No histopathologic e.vamination was made of 
tU<' 


riK. patient had an acute attack of appendicitis with appendectomy and uneven 
fill recovery during OctoVr. lOdo. Histopathologic e.vamination of the appendi 
revealed an acute mflam.natory proces.s a.s evidenced by closure of tbe lumen an 

infiltra ion of all layers twfh poh-morphonudear cells. A fibrinous exudate w” 
prc5rnt on the Fcro?a. cAuunie 
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He «ab A'ell until Juno .‘I, IPSO. On that day rhinitis and slight cough began 
(the fir-t since July, JP.t-l). On June 10 his throat Irecame sore and lesions began 
to appear in his mouth similar to tho~e he had had before. Ho nas brought to the 
out patienti department for examination and treatment. His mouth and throat 
shoiTcd many re-icular lesions of rarring size, some already brohon. He had no 
feicr, nnlaise, sbin lesions, or conjunctiritis. He nas giien directions for sodium 
perborate mouth nashe-, nonirritating foods and aspirin, O.C.j gin. t.i.d. The mouth 
lesions persisted for fire dajs, then cleared rapidly nitliout the appearance of 
other signs or symptoms. TCo laboratory uork uas done. 

C\sE 2.* — V. n., Xo 11-1042, an Italian girl, aged fifteen jears, aas admitted to 
the hospital April !>, 1030, -uitli an exanthem, stomatitis, ophthalmia, feicr, and 
malaise of eight dais' duration. 

Familii Hiitoi.v. — The parents and sibling' iiere iicll. 

Pact Iliitor;/. — Her health had nliiays been good. She had had only the usual 
childhood infections. Until tonsillectomy at ten lears, she had numerous sore 
throats, but none since. There iias no history of allcrg}- or of rheumatic feier in the 
patient or her faniili. 

Present History. — The patient iias in good health until eight d.ais before admis- 
sion to the hospital (April 1), iihen she deieloped blisters on her lips. The blisters 
later appeared m her mouth and throat. Fcier and a moderate diarrhea began at 
this time. On April G she deieloped red, flat le=ions on her hands, forearms, and 
legs. These increased in number during three days and deieloped vesicles. They 
itched slightly. She had no chills, nor vomiting. Xo medication iias giicn at home. 

1‘hyttcnl Frdmtnalwn — On admission the temperature nas 3S.C° C.; pulse rate, 
SS; respiration, 20; and blood pressure, IlO/GO. The patient iias a ivell developed 
girl of fifteen icars, acutely ill and droiisy. Large, rosy eruptions ncrc present 
oier the forearms and hand®. Smaller ones iierc present on both legs and ankles, 
topped iiith icsiclos. The larger lesions iiere umbilicatcd, the lesiclcs forming 
an irregular cireinatcd border, the fluid clear and amber. There iias no hemor- 
rhage, and the erithonia blanched on pressure. The cars and nose iiere normal. 
The conjunctiiae iiere injected. A small amount of purulent exudate nas present. 
There nas slight photophobia. The eorneae nere clear, and the pupils reacted nell. 
The lips Here siiollcn: bleeding, shallon-, necrotic irregular ulcers coiered the entire 
buccal mucous membrane. The hard palate nas colored nith small xesicles, and 
the tongue shoiicd eroded ulcers on the margin® The inula nas edematou®. The 
tonsils nere out. The thiroid was not enlarged. Sm.all. firm, nontendcr siibniav- 
illary and posterior ccriical node® ncrc palpable. Xo pathologic changes nere found 
in the chest. The piibe nas from 00 to 110 per minute. The abdomen iia® normal 
Peliic and ret t.al examinations were negative. The extremities nhich «honed slug. 
gish reflexes nere othernisc normal. 

Lnhoratonj J’lndmos — Blood studies on admission shoned red blood cells, 
1,000,000; hemoglobin, 14 gm. ; nhitc blood cell®, O,SO0 — pohinorphonuclcars, 70 
per cent, co-mophilcs, 1 per cent, basophile®, 1 per cent, hinphoci. tes, 23 per cent, 
and monocMes, ,3 per cent. 

Une dai-. after admission the results of a study nere nhitc blood cells 10,350 — 
pohiiioriihoniiclears, SO per cent, h mpliocx tes, 20 per cent. 

The blood Wasserniann na® negatne. 

Sheep cell agglutination te=t (.\pril 10) resulted in no agglutination. 

The urine na® entirely normal on tno examination®. 

•XVc arc Indi tiled to T)r XV P iteCann. Professor of Sfcdlclne. for tils permission 
to Include Case 2. .and to Dr II C Phan, nho established the dia^osis and out- 
lined tlic treatment of tills case 



AND BK'THO.A KUBATIVBM A.UBOTOBA.E 


157 


^,>n,AAvo- "Rate 80; P-E interval, 0.29 
The electrocarOiographic findings were as^ ^ t ^nd III- S-T elevated in 

sec • QBS interval, 0.07 sec.; QKS slurred m Leads I and III, 

Loads I and H; %, low. Ventricular extrasystoles were noted. 



rig. 3 Cn'c 2. V. K., Rirl .oECil nttcen jears; o, showinfr invoUement ol mucous 

membranes; b, showinp JrrefoOar vesicular lesions. 


Cour\t . — The patient’s temperature ranged from :’.9 to .IS" C. during the first four 
dais after ndmi'-^ion (nintli to thirteenth dais of illness) and was then normal, 
f^mliutn iierhomte mouth uaOiee ucre giion oterr tlirco hours, and boric acid eye 
itriKatiouR were piicn eiery two hours during the day. Sodium salieyiatc, 4 gm., and 



A STUDY OF THE PROPHYLACTIC EFFECTS OF PERTUSSIS 

VACCINE 

Jajics G. Kramer, M.D. 

^Njvrox, Ohio 

I N APRIL, 1934, fifty cliildren at the Summit County CJiildrcn s Home, 
who liad never had pertussis, were given pertussis vaccine (Sauer). 
Fifty otlier children of comparative age in tlie same institution, who 
also had never had pertussis, were used as controls. Each child vac- 
cinated received the complete immunization as recommended by Dr. L. 
Sauer. The initial dose consisted of 1 c.c. of the vaccine injected hypo- 
dermically in each arm; seven days later, IV 2 c.c. were injected in each 
arm; seven days after the second dose, 114 c.c. were injected in each arm, 
making a total dosage given of S c.e. within a period of two weeks. No 
unusual local or systemic reactions followed the injections. 

The Summit County Children’s Home receives the orphans and wards 
from the Courts of Summit County. The childi'en are usually kept 
over a long period of time which gives the opportunity to follow and 
study them. They attend the public schools of the city and thus arc 
o.\po.sed to all of the contagious diseases prevalent in the community. 

In April, 193G, two years after the pertussis vaccine had been given 
an epidemic of pertussis broke out in one of the departments in which 
29 children between the ages of three and seven years were living. This 
department was immediately i.solated and no child was permitted to 
leave csco]it to exorcise on the playground when the other children 
of the Home wore in school or at their meals. 

The 29 children in the department under observation wore classified 
into three grou])s. The first was made up of 12 children who had never 
had pcrtu.ssi.s. and had not received pertussis vaccine; the second group 
consisted of 9 children who had received complete pertinssis immuniza- 
tion two ycai-s previously; the third comprised S children in the de- 
jiartmcnt who had had pertus.sis. Five of the 8 cases (Nos. 22-25 and 
29) had jjertussis at some previous date in the Children’s Home. Cases 
26, 27, and 2S had definite attacks of pertussis before entering the 
institution. 

It is of interest to note that the disease remained limited to this depart- 
ment and no other case developed in the institution. During the entire 
jicriod of observation, which lasted over seven weeks, all the children 
in the ciuaranlined department played together; had their meals in the 
.same refectory and slept in the same dormitory. This provided repeated, 
severe multiple daily exposures for all of the children and .should be a 
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far greater test of the efficacy of the vaceine than could be obtained from 
a series of eases observed in individual families where mild, infrequent 
exposures normally would be the rule. 

The children under observation ivere .supervised by nurses; two being 
on duty during the day and one at night. The nurses neither knew who 
had been given pertussis vaceine nor why the experiment was being con- 
ducted, thus eliminating all personal bias from the study. 

During the first week of the observation the nurses, at the end of 
tlie da)', gave their impression of each individual’s coughing. If cough- 
ing had occurred tliey recorded it as hard or light. After one week it 
was rcaU'/;ed that no definite information could be obtained with this 
method of evaluation. The nurses were then requested to chart with 
a vertical line each paroxysm. The length of the line denoted the 
severity of the paro.x.vsm and we recognized four gradations from mild 
to severe as can be seen on the accompanying charts. The letter IT was 
used when a definite inspiratoiy whoop occurred. The nurses carried 
the chart with them wherever the children went, out on the playground, 
in the refectory and into the dormitory for naps or for the night’s 
rest. No medication was administered to the children during the entire 
course of tlic disease except codeine, which was given very sparingly 
and onh’ to tlic more severe eases, e.specially at night. 

A glance at the accompanying chart shows better than anyone can 
narrate the course and severity of the various groups to the common in- 
fection, i)ertussis. No detailed study seems necessai’y and will not be 
attempted in reviewing the results, for the answer is so obvious. 

Group 1, those eases who never bad pertussis nor received the pro- 
phylactic vaccine, all ran a typical cour.se. Ten of the 12 cases had a 
paroxysmal cough throughout tlie entire seven weeks of the ohservation, 
while two of the eases (Nos. 6 and 8) were content with but five weeks’ 
coughing. On the wlmle the cases were but moderately severe. 

Group 2, those children who bad the pertn.ssis vaccine two years pre- 
vion.sl.v, iiad a comparatively easy time. Three weeks was the average 
length of the attack for 6 of the 9 cases. One (No. 19), coughed but one 
week; No. 20 coughed but one day and No. 21 was without a coughing 
paroxysm during the entire period of observation. On the whole as can 
be seen from the chart, tlie paroxysms were notably less in number and 
severity as compared with Group 1. 

All of Group 3, those children who liad a po.sitive history of pertussis 
in-cv)ous to tlie .study, had cougliing paroxysms. Six coughed for periods 
averaging about throe weeks, wliile ca.sc.s No.s. 24 and 28 coughed but 
one week. The imroxy.sni.s were neither so frcfinent nor severe Is Group 
1. but it is extremely intere.sting to note that of this group not one case 
osea,.ed havinii a mild form of the disease, and ccrtainlv as a -roup 
coughed as much a.s tl.c children protected bv the vaccine’ 
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A study of tlie cliart reveals the fact that the children not protected 
by the vaccine or a former attack of pertussis, had what we recognize as 
a typical attack and course of pertussis. Tlie group immunized by the 
vaccine, liad an e.xtremely mild form of the disease and in one instance, 
was seemingh- comi)letcly protected fi-om the disease. Tlie third group 
who had pertussis previously, developed a mild secondary attack of the 
disease in all instances. This is in direct variance to the usuallj- accepted 
idea that an attack of pertussis confers a lasting immunity in the vast 
majoritj- of eases. 

No complications u’ere encountered in any of the cases during the 
seven weeks of the study. Unfortunatelj', no laboratory work such as 
cough plate cultures or blood counts, could be attempted because of the 
lack of facilities, time, and finances. This would have confirmed some 
points that may be in doubt. It is hoped that this will be attempted in 
the future, should the occasion arise for a similar studj'. 

coNcnusioxs 

1. Pertussis vaccine (Sauer) confers a relative immunity within a 
period of two years from the time of administration and tlie results 
would seem to justify tlie continuance of its use. 

2. Immunity resulting from the use of pertussis vaccine (Sauer) is as 
effective as a previous attack of the disease in conferring immunity upon 
children. 

3. *‘101 attack of pertussis does not confer complete immunity from a 
mild recurrence of tlie disea.se. 



HODGKIN’S DISEASE WITH TEEMINAL EOSINOPHIHIA 
OCCUEEING IN A NEGEO CHILD WITH SICKLEMIA 

Katsuji Kato, M.D., and W. Warrick Cakdozo, M.D. 

Chicago, Ilh. 

T he occurrence of Hodgkin ’s disease in a colored patient belonging 
to a family displaying the sickling tendency may be but a simple 
coincidence. Nevertheless, such a combination is so unusual that it 
warrants the folloiving ease report. In the comprehensive reviews of 
Hodgkin’s disease by Sj^mmers (1924), Simonds (1926), and Wall- 
hauser (1933), no mention is made of any instance in which this par- 
ticular combination occurred. Furthermore, the presence of true 
blood eosinopliilia in Hodgkin’s disease is now regarded as a rarity, 
even though tissue eosinopliilia is very frequently encountered. Sears, 
in 1932, was able to collect from the literature only thirteen cases of 
Hodgkin’s disease ivith peripheral eosinophilia, tlie only cases not in- 
cluded in his tabulation being the earlier reports by Glanzmann (1915) 
and by Steiger (1915), and those I’ecently presented by Holzknecht 
(1932) and by Coburn and Pritchard (1934). Moreover, the present 
case embodies certain histologic features which require a new inter- 
pretation, particularly ivith reference to the histogenesis of the mono- 
nuclear and multinuelear giant cells i-egarded as pathognomonic of 
the disease. The intei-pretation herein offered is suggested as a pos- 
sible basis for reconsideration of Hodgkin’s disease as to its proper 
nosologic position. 

REPORT OP CASE 

T. P., a fourteen-ycar-old negro male, was admitted to Provident Hospital, Chi- 
cago, .Inly la, 19^0, with complaints of (1) shortness of breath, (2) cough, and 
(.'!) snelling in left side of the ncek. The onset of the present illness was thought 
to have begun when the child fell about 10 or lo feet from an iron pole he was 
attempting to climb some two months previous to his hospital admission. The 
patient landed face downward but did not become unconscious. However, he did 
vomit fresh blood shortly afterward. A “lump” was present in the right chest wall 
for about one week following the accident following which it disappeared spon- 
taneously. Three rveeks later, however, a large .swelling making its appearance at the 
base of the left side of the neck brought the patient to the out-patient clinic of the 
hospital. 

J’ast — The child’s birth, in Provident Hospital, April 24, 1921 was nor- 

mal; he uas breast fed for nine months, .sat up at six months, walked at ten months, 
and talked at eighteen months, though never plainly. Previous illnesses were an 
attack of pneumonia at ten months, and measles followed by chickenpox at four 
years. The interim history was irrelevant, the several clinic visits up to the age 
of thirteen being chlctly for dcnt.al caries and bclmvior problems. 

Ont -patient examination (Chest Clinic) revealed “dullne.ssVn the midlinc from 
tla^-.ele lo the diaphragm, extending laterally in both directions well into the 

I'-’J'-'l'-'c-'. rnlvor.sIty of Chicano, and Provident Hospi- 
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lung fields; the breath sounds were very distant.” Fluoroscopic e-xamination at the 
time confirmed these findings and a clinical diagnosis of * ‘ mediastinal tumor, prob* 
ably h-mphosarcoraa” uas made. Three days later a roentgenogram (Fig. 1) en- 
abled the roentgenologist (Dr. B. W. Anthony) to make the follorving report; (1) 
Massive mediastinal tumor, in all prob.ability a malignant lymphoma; (2) aorta not 
visualized, likemse the heart not outlined; (3) low grade but frank left hydrothorax 
and thickening of the left pleura. 

Famihi History . — Father died of epidemic meningitis; mother “thinks she has 
a tumor of the uteru=. ” Four siblings were bom at full term; there were no mis- 
carriages. Patient 's maternal aunt and great-grandfather died of tuberculosis. 

Physical Hxamination . — The following positive findings ■^^ere obtained upon ad- 
mission: (1) Dyspnea and marked orthopnea; (2) dry brassy cough; (3) occa- 
sional choking sensation and difficulty in swailoning; (4) soft bilateral swelling of 
the neck anteriorly; (5) dullness over the entire thorax bounded by the clavicle 
above, the diaphragm below, and the midday icular lines on both sides; (G) markedly 



FiF. 1. — Rocntcenoeram of the chest (Ji.Iy ic. 1935). 

Fia. 2. — rhotograph of tlie mediastinal mass removed at 
Htion to the he.art and tlie lungs (Aug. 13. 1935). 


autopsy, showing its 


re- 


diminished breath sounds over the area of dullness; (7) indistinct apical heart beat; 
and (S) increased anteroposterior diameter of the chest. Temperature was 100.2° 
F., pulse rate. Go; and respiration, 35 per minute; blood pressure registered 140/78. 

Laboratory studies shoned the urine to be negative and the sputum negative for 
tubercle bacilli. Bout me blood counts are tabulated in Table I. Coagulation time 
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3. — ^P>Jolomlcrofjrzip]i or the patient's crj'throcytes at twelve hours (standard 
eo\fr-sllp method) (X1500). 

within a capillarj- of the lymph node re- 
inoicd ijy biopsy, sliowins the presence of numerous slchlc cells (XISOQ). 

(Iio mediastinal tumor mass; increase in the pleural effusion in the right chest 
caiily.” Tlio day follow ing this report a thoracentesis of the left pleural cavity 
was done and 4o0 c.c. of dark straw-colored thick fluid removed. The fluid clotted 
so tery quickly after rcmotal that the specific gravity could not be determined. 
Microscopic examination revealed (1) many erythrocytes showing macroeytosis and 
polycliromatoptulia, nucleated red cells, and cells incompletely sickled;’ (2) the 
leucocytes consisting of many kargo cells with a single large round nucleus and a pale 
ngranular cytoplasm, and many granular forms with bilobed nuclei resembling 
eos'mnphilcs. Tl,e cholesterol content of this fluid w.as reported to be file mg. per 
cent, and the culluro negatisc. Another roentgenogram made immediately after 
thorncentos,, disclosed no additional pathology except for a diminished am;nnt of 
fluid in the left pleural catity. Bec.ause of the rapidly progressing weakness of the 
pdicnt, no further investigations wore .attempted. Death eimued on Aug. 12, 1935. 
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Clinical Course . — On admission, the patient was found to be well nourished, very 
alert, little disturbed by his dyspnea, orthopnea, or brassy cough. The usual 
cachc.\ia and anemia commonly reported in cases of this tj'pc were at no time seen 
in this patient. Except for a slight epistaxis and a somewhat increasing orthopnea, 
the p.atient ’s condition was unchanged until the twelfth day after admission, at whicli 
time ho first complained of pain in the ankles, and examination of the latter revealed 
a pitting edema not previously noted. The dyspnea and orthopnea increased to the 
extent fliat the patient was unable to obtain any relief except by sitting in a wheel 
chair and bending well fonvard. He could not bo induced to leave the chair for the 
bod. The swelling of the ankles spread so rapidly upward involving the legs and ab- 
domen that within three days he was unable to move his lower extremities, and all 
sensation was abolished below the level of the hip. The thoracentesis above re- 
ferred to was done four days before the patient died, at which time such alarming 
.s_\-mptoms as incontinence, cyanosis, and anasarca were already present. Bemoval of 
the fluid from his left pleural ear-ity caused a temporary relief of symptoms for 
about twenty-four hours, following which cyanosis and dyspnea reappeared even 
more markedly than before. Until the seventh day before his death, when it fell to 
.0S° F., where it remained until the end, his temperature during the entire stay' in 
the hospital ranged between 00° and 100° F,, except for a rise on two occasions to 
101° P. The pulse rate was from 00 to 65 per. minute on admission, but increased 
soon afterward to 120 to 140 per minute. Before death it fluctuated between SO 
and 180 per minute. One deep x-ray therapy (300 r.) over the upper mediastinum 
through the back was given on the day before his death. 

Autopsi/ Protocol . — The postmortem examination, made by Dr. JI. M. Shaw thirty 
hours after death, resulted in the following anatomic diagnoses: (1) Mediastinal 
lymphogranulomatosis Hodgkini with spread to the lungs and the pericardium; 
(2) bilateral hydrothorax; (3) parenchymatous degeneration of the myocardium; 
(4) parenclmnatous degeneration of the kidneys; (5) induration of the spleen; 
(0) marked .anasarca, especially of the upper e.xtremities, the face and the neck; 
(7) sickle-cell anemia. 

The more important gro.ss and microscopic findings arc summarized as follows: 

Pleural Cavities . — The removal of the sternum was ditficult because of its ad- 
herence to the underlying mediastinal ma.ss. Both pleural surfaces were smooth and 
the cavities contained about 300 to 350 c.c. of a clear, straw-colored fluid. A large 
mediastinal mass extended laterally info both pleural carities. The lungs were col- 
lapsed. 

Pericardial Cavity . — Though compressed, the pericardial cavity contained a straw- 
colored fluid somewhat in excess of the normal. The inner surface of the sac was 
smooth and glistening, but the c.xtemal surface was studded with numerous nodules 
varying in size from O.S to 3.0 cm. in diameter. The masses, gray white in color, 
cut with some incrca.cc in resistance, revealing a white firm surface with white fibrous 
bands cro.ssing the substance. 

Trachea, Pronchi. and T'.sophaflus. — Tho.ee structures were surrounded and 
partially compres.=ed by the mediastinal mass together with the adjacent enlarged 
lymph nodes. The compression did not cause obstruction. The mucosa of the 
trachea and bronchi was pale and coi-ered with an increased amount of white 
mucoid material. The c.-ophagus w.as compressed and pushed to the right of the 
midline. 

Thyroid and Thymu .'!. — The thyroid, weighing 25 gm., was smooth, lobulated, pale 
tan in color, and the surface, upon cutting, was glistening. The thymus had under- 
gone phy.'iiologic atrophy. 

The Jit art and T e,<scls.~~TUc ba.ie of the heart was compressed by the mediastinal 
mas.s. Its transverse diameter w.as S.5 and the longitudinal 10.5 cm. The wall of 
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the left ventricle was 12 mm. in thickness; the right, 3 mm. The mj-ooardium was 
pale gray brown and of good consistency. The endocardium was smooth, -nutti no 
significant valvular changes. The ascending portion and the arch, together with the 
first part of the descending aorta, as well as the pulmonary arteries, were sur- 
rounded by the mass and compressed by it. The aorta was thin-walled, the intima 
smooth, Tvith no e\*idence of invasion by the mass. 

Mediastinal Afoss.— The mediastinal mass, measuring 15 by 15 by 9 cm. in its 
greatest dimensions, pale gray to pinkish gray in color, was irregular in shape, 
nodular and verj- firm. The central portion, more dense than the periphery, was 
composed of a mass of densely adherent glands indistinguishable in the midportion, 
but revealing individual Ij-mph nodes at the peripher}*, measuring 1 to 7 cm. in the 
greatest diameter, No areas of necrosis, even in the interior of the mass, were 
present (Fig. 2). 

Lungs and Tracheolronchial Nodes. — The lungs were compressed by the fluid in 
the pleural cavities. Because of the deposits of black pigment, the pleura was 
blackish gray in color, and was studded with firm, whitish masses similar in con- 
sistency and structure to the mediastinal mass. The mucosa of the bronchi was 
pale and nas covered by an excessive amount of mucoid material. The tracheo- 
bronchial nodes, much enlarged, formed a part of the tumor mass. The normal 
parenchyma was replaced by the firm, dense, gray tissue. 

Liver, Gallbladder, and Spleen. — The liver, weighing 1,400 gm., was increased in 
consistency. The capsule was smooth and grayish in color, with rounded edges, and 
its cut surface revealed distinct lobular markings with a yellowish zone about the 
central veins. The gallbladder was normal. The spleen, weighing 1C5 gm., was firm 
with rounded edges. It cut with some resistance, disclosing a dark purple par- 
enchyma in which the trabeculae themselves were distinct but their follicles indis- 
tinct. 

The organs of the urogenital system, together with the adrenals and the entire 
gastrointestinal tract were normal. » 

Lymph Nodes. — The mediastinal, the tracheobronchial, and the cervical nodes 
were all enlarged and firm, revealing on cutting the replacement of the parenchyma 
by the dense hj-perplastic gray tumor tissue. 

Histology. — The histologic sections of the tumor mass at various locations re- 
vealed a specific granuloma composed of epithelioid cells and epithelioid giant cells 
of the Sternberg-Beed tj-pe with varying amounts of fibrous tissue reaction. There 
were many small round cells with a few plasma cells and a tremendous infiltration of 
cosinophilcs. In areas the cosinophiles were so compact as to give a distinct redness 
to the section even on gross inspection. Some of the sections showed a granular 
necrosis with obliteration of the cellular structure and details. This portion took 
an irregular pale stain with eosin. Some of the lymph glands contained small foci 
of lymphoid tissue near the periphery, but for the most part were replaced by the 
tumor tissue. Tlio capsule of the gland was greatly thickened. 

Tlie sections of the masses in the lung and in the parietal pericardium were 
similar in structure, with the fibrous tissue, the epithelioid cells, and the Sternberg- 
llecd giant cells. In all sections of the granuloma cosinophiles were densely collected. 

The small blood vessels and c.apillaries in these sections were filled nith elongated 
pointed or sicl^lod erythrocytes. ^ 




Tlie jissociation of peri])lieral eo.siuopliilia with Hodn-kin’.s dLsease 
though au old ohservation. is so unusual that brief comment may not 
he nunss. From Ihe time Goldmann (1892) first observed, and Kanter 
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(1S94) and Ziegler (1911) emphasized, an eosinophilic infiltration of 
lymph nodes in Hodgkin ’s di'^ease, the impression has been widespread 
that blood eosinophilia is also characteristic of the disease. Fabian 
(1910) stated that slight eosinophilia (4 to 6 per cent) in the circu- 
lating blood occurs in about one-fourth of the cases. More accurate 
.statistical studies, however, fail to substantiate this impression. In 
analyzing lOS cases of Hodgkin’s disease in children Smith (1934) 
was led to believe that the blood picture is so relative^ inconstant as 
to be of little diagnostic significance, a conclusion also airived at bj* 
Corbeille (1928) after analyzing 33 cases of childhood Hodgkin’s dis- 
ease. IMoreover, Eoth and IVatkins (1936) in their study of the leu- 
cocytic picture in 40 cases of Hodgkin’s disease made no comment as 
to eosinophiles. since their cases all showed a normal eosinophilic pei’- 
centage. 

AYhile blood eosinophilia is of rare occurrence in Hodgkin’s disease, 
it is noteworthy that in the presence of progressive lymphadenopathy 
the increase in circulating eosinophiles is at least suggestive of the 
disease. The blood i)icture in Hodgkin’s disease, as pointed out by 
Bunting (1914) and othei-s, appears to depend primarily upon the 
duration and stage of the disease, and thus there can be no typical or 
even eharaetcri.stic findings either in the total leucocyte count or in 
the relative percentage of any single strain of blood cells. However, 
Chevallier (1931), Klima (1931) and Goia (1933) noted that eosin- 
ophiles usually increase in number only when the total leucocyte 
count is elevated, the cases with leueopenia ordinai’ily showing no 
deviation from a normal percentage of eosinophiles. Among the cases 
tabulated bj' Seai-s (1932) the lowest total leucocyte count (11,000) 
was that reported by Meber and Bode (1927), with 50 per cent 
eosinophiles (absolute number, 5,500), Avhile the highest total count 
(100,000) was recorded by Stewart (1933), with eosinophiles varying 
from 72 to 90 per cent (absolute number 72,000 to 90,000). In the 
case here presented, the initial leucocyte picture was normal both in 
total and absolute counts, but the terminal picture was characterized 
b 3 ' a distinct leucoc.vtosis and outstanding eosinophilia. The absolute 
number of circulating eosinophiles during the last stage of the disease 
climbed to 12,000, quite in keeping with the cases reported b\' Bunting 
(1914) and b.v Sible.v (1915). Such a remarkable blood pietui’e is 
seldom encountered in au.v other disease, the closest resemblance being 
in chronic myelogenous leueemia (Stillman, 1912), in cases of familial 
or constitutional eosinophilia (Stewart, 1933) and in the so-called 
pOMnophilic leueemia (Shapiro, 1919,- Aubertin and Giroux', 1921). In 
the present case all these conditions must be considered as possibili- 
ties, even though lymphogranuloma is the indisputable diagnosis as 
judged by the underlying pathology which is discussed below. 
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The histopathologic changes in the lymph node as seen in the sec- 
tions prepared from biopsj^ material consisted mainly in the enlarp- 
ment of the gland with increased reticulum fibers, the meshes of which 
were densely infiltrated with eosinophilic and neutrophilic granulo- 
ejdes. No typical reticulum cells of the Stemberg-Reed type were 
seen although fibrosis was in evidence. Prom the histologic examina- 
tion of the tissue alone the diagnosis of lymphogranuloma was, ac- 
cordingly, but a presumptive one. Practically every tissue studied at 
autopsy, however, revealed the true Hodgkin's picture. Not only did 
the macroscopic findings demonstrate the tj’pical manner in which the 
disease spreads, but the microscopic appearance of the tissues pos- 
sessed all such classical characteristics as epithelioid cells and epi- 
thelioid giant cells of the Stemberg-Reed type, dense eosinophilic 
infiltration, granular necrosis, and fibrosis (Pig- 5 ). The terminal 
eosinophilia with leueoeytosis in the present ease constitutes a unique 
feature of the disease. In the absence of an increase in peripheral 
eosinophiles the lymph node obtained at biopsy revealed a tremendous 
eosinophilic infiltration of the gland. One maj’^ reasonably assume, 
therefoi’e, that even in the absence of peripheral eosinophilia the pres- 
ence of large number of eosinophiles in the lymph gland is, in Hodg- 
kin’s disease, quite characteristic. 

Numerous authors have commented upon the relation of eosinophilic 
infiltration in lymphogranulomatous tissue to blood eosinophilia. In 
noting the large numbers of eosinophilic as well as neutrophilic gran- 
ulocytes in the lymph nodes Goldmann (1892) believed them to have 
been derived from similar cells circulating in the blood by means of 
an underlying mechanism assumed to be that of chemotactic stimulus. 
Many subsequent observers, notably Symmers (1924), have since 
adopted this so-called colonization theory, but the present case clearly 
contradicts this view inasmuch as no increase in eosinophiles occurred 
in the peripheral blood even while the biopsied lymph node was densely 
infiltrated with these cells. But later, as the disease progressed, 
eosinophiles did begin to appear in the blood stream in increasing 
numbers, until the pronounced eosinophilia marked the terminal pic- 
ture. Again, the view advanced by Barron (1926) to the effect that 
eosinopliilic infiltration of the nodes coincides unth blood eosinophilia 
is not confirmed by the present case. 


This leaves us rvith only one alternative theory, namely, that the 
involved lymph nodes, being preeminently organs of blood-formation, 
are endowed normally with primitive mesenchymal cells in the form 
of undifferentiated reticulum cells ivhich, when acted upon by some 
])atbologie stimulus differentiate not only into lymphocytes as natu 
rally occurnng in lymph glands, but also into the myeloid cells nor 
mally present in the bone marrow. This possibility of a local origin 
of granulocytes in Hodgkin's lymph nodes was fii-st sugc^ested by 
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Kidd aud Timibull (190S), who particulai-Iy noted the presence of 
large numbers of mononuclear eosinophile cells (eosinophilic myelo- 
cytes) aud eosinophilic micromyelocj'tes. Similar obseiwations have 
since been made by others. In the case here presented, the peripheiy 
of tlie lymph nodes still retained some evidence of normal lympho- 
poiesis, although here also eosinophilic infiltration was so great that 
the entire tissue in these areas had a reddish appearance on gross in- 
spection. The microscopic picture of the lymph node in these ai’eas 
was tliat of a veritable myeloid metaplasia. In other words, the 
pathologic sfimulation of the lymph nodes in Hodgkin’s disease results 
ill the extramedullary myelopoiesis of the affected tissue. We may 



FJp^. .n — Pliotonilcropraph of a section of the mediastinal node removed at autopsy, 
snou'infir several reticulum plant cells of Stemberp-Reed type, together dense 

Infiltration of eosinophlles and a few ncutrophiles. Some of the granulocytes are 
premyelocytos and myelocytes. Ilcmatoxylln-eosin (XS50). 

Fig. 6 . — Drawing of some of the typical reticulum giant cells (Sternbcrg-Rced 
typo) found In the sections of a medlasiinnl mass, Nuclear configuration of some 
of the cells suggests mitosis. (Camera iuclda. oil immersion lens. 10 ocular: Kings- 
ley’s Jic/natologic 


assume from such a viewpoint that eosinophilic infiltration of the 
lymph glands occurs independently of blood eosinopbilia and is eon- 
sequenlly not the result of cellular colonization from the bone marrow. 
Since the eosinopliiles are foniied in increasing numbere in the l 3 ’mpb 
glands as well as in the bone marrow, probabl.v bj* both direct and 
indiroet cell division, these cells finallj’ escape into the blood stream, 
producing the unique picture pre.scntcd by this ease. While but a 
li.vpotbcsis, this interpretation alone can account for the sequence of 
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events which seem to have transpired in the pathogenesis of eosin- 
ophilic infiltration evidenced first by the lymph nodes and then later 
by the eircnlating blood. Irrespective, then, of the nature of the 
etiologic agent vdiich activates the hemopoietic organs to develop the 
histopathologic picture found in the present case, it must be assumed 
that the fundamental pathogenesis in Hodgkin's disease is quite simi- 
lar to, if not identical with, that of Icucemia, an assumption advocated 
by Warthin (1927), Pullinger (1932), and others. 

Another significant histologic feature of the lymph nodes in this 
case refers to the histogenesis of the reticulum giant cells, known by a 
great variety of sjmonyms. Originating from the connective tissue 
framework forming the bulk of the lymph sinuses in the medulla, 
these cells are seen to pass through progressive stages of maturation 
and differentiation, finally attaining enormous dimensions with multi- 
lobulated nuclei. These cells are general^" regarded as the only spe- 
cific cellular element which characterizes the Hodgkin's lymph nodes 
and have been designated as the Hodgkin cell (Potter, 1935). The 
cjdologic eharaeteristies of the Hodgkin cell have been so carefully 
studied and described by Steinberg (1898), Andrewes (1902), Reed 
(1902), and others that their detailed description here is superfluous. 
It is only necessary in this connection to state that the lymph node 
sections demonstrated the various developmental stages by which the 
giant cells differentiate and that even a few of these cells presented 
certain nuclear charactensties stronglj' suggestive of mitotic division 
(Fig. 6). 


Morphologically the well-differentiated reticulum giant cells are in- 
distinguishable from the megakaiyocjdes (knonn also as myeloplaxes 
or multinuclear mjnloid giant cells) of the normal bone marrow, a 
feature which led Medlar (1931) to regard Hodgkin's disease as a 
pi’imaiy neoplastic disease of the bone marrow with the proliferation 
of the megakaryocytes as the type cells, a pleomorphic aggregation 
of similar cells in the involved lymph glands being merely metastatic 


tumor growth. A somewhat similar conception was earlier expressed 
by Symmers (1924) to the effect that the histogenesis of Hodgkin's 
disease is detei-mined by the “discharge of mononuclear giant cells 


from the bone marrow and their arrest by the hyperplastic Ijunphoid 
depots in pursuit of their function as filters.” Such an assumption 
however, would seem unneeessaiy inasmuch as both mononuclear and 
multinuclear giant cells can be clearly demonstrated to originate and 
mature within the lymph nodes themselves. Moreover, such a develop 
ment occurring in the lymph gland may be looked upon as added in 
dicatmn that myeloid metaplasia rather than metastatic tumor growth 
constitutes the essential histopathology of Hodgkin's disease brin- 
ing It more in line with the category of leueemias 
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Finally, the present case is unique in that the patient belonged to a 
sieklc-cell family, as established by positive tests of his red blood cells. 
In the sections of the lymph glands removed at biopsy, the small ves- 
sels vcre filled with large clumps of blood in which were found many 
sickle cells. Although the patient betrayed no active s^’mptoms of 
sickle-cell anemia, the eoexistenee of lymphogranuloma and sicklemia 
ofTei’s an interesting opportunity to speculate on the possibility of 
their having a mutual relationship. Both of these diseases, although 
so far as is known having nothing in common other than certain 
aspects of pathologic changes in the spleen, are recognized as having 
definite hereditary and familial tendencies. No conclusion, however, 
can be drawn from the ohservation in a single ease. 

SUJrjIARV AND CONCLUSIONS 

1. A case of Hodgkin’s disease with tenninal eosinophilia occurring 
in a negro child belonging to a sickling family is reported. 

2. Eosinophilia in the present case was a terminal phenomenon, 
totally absent during the earh- stages of the disease, although the in- 
volved lymph node removed at biopsy revealed a marked infiltration 
with eosinophiles. This naturally leads to a conclusion that the 
peripheral eosinophilia was the re.sult rather than the cause of tissue 
eosinophilia. Evidence, therefore, points to the possibility that the 
eosinophiles infiltrating the affected node ai’C not deidved from the 
•similar cells transported from the bone marrow by way of the blood 
stream, but rather these cells arise in situ as the result of myeloid 
metaplasia. 

3. The nndtinuelear giant cells, known by numerous synonyms and 
regarded as absolutely unique in Hodgkin’s disease, are eytologically 
indistinguishable from normal megakaryocytes in the bone maiTOW 
and therefore, in all probabilitj', these cells do not constitute a dis- 
tinct strain of pathologic cells but represent the differentiation of 
reticulum cells under the influence of some pathologic stimulation. 
In other words, the development of the multinuclear giant cells takes 
place in situ in the lymph nodes themselves and their presence is not 
likely to have re.sulted from the transportation of these cells from the 
bone marrow. This interpretation of the pathogenesis of the giant 
cells in the Hodgkin's nodes adds further evidence as regards the 
phenomenon of myeloid ti'ansCormation of lymph glands in this disease, 

4. On histologic grounds, then, consisting chiefly of myeloid meta- 
plasia occurring in the lymph nodes, Hodgkin’s disease resembles 
myelogenous leucemia, these two conditions differing in that in leu- 
cemia the blood changes arc fairly constant whereas in Hodgkin’s 
di.sease the peripheral blood picture is scarcely altered. Thus, it is 
suggested that Hodgkin’s disease ought to be classed among the 
diseases of the hemopoietic organ.s, particularly tlie lymph nodes and 
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the bone niarroiv ; the characteristic changes being the disorderly 
multiplication of granuloe3’tes (both eosinophilic and neutrophilic), . 
megaharyocjdes, and Ij'mphocjdes, accompanied bj' a fibroblastic pro- 
liferation leading to fibrosis but in ■which, save for the rare instances 
in ■which an increase in cii’culating eosinophiles during the last stage 
reflects the underlj’ing pathologj’’ of the invoh'ed tissue, the peripheral 
blood shows no leucemie changes. 
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SE^'EKE P'U-N'CTIONAL ANEMIA IN A CHILD, EESEMBLING 
PERiNICIOUS ANEMIA OF ADULTS 

A Case Study 

John il. Adams, and Irhne ]McQuariue 
Minneapoias, ]Minn. 

A GENUINE revival of interest in the anemias of infancy and child- 
liood has heen in evidence during the past decade. Tiiis lias ap- 
jiarently heen an outgrowth of the fundamental contributions in the gen- 
eral tield of hematologj' made by such investigators as Whipple,^ Slinot,- 
Castle,^ Cooley,^ Hart,^ and their coworkers. Because of the natural 
jiliysiologic lability of the immature subject and the excessive demands 
of rapid somatic growth, the young child is peculiarly susceptible to 
those disturbances in nutrition or general metabolism which are thought 
to favor the development of certain types of anemia. Keasoning along 
tiiis lino, one might expect the incidence of pernicious anemia to be 
excejitionally high in early life, but such is not the case. In fact, this 
Iiarticular form of anemia is thought to be all but nonexistent before the 
age of ton years. However, a few authentic reports of its occurrence in 
older children have heen recorded. 

The present report deals with an unusual case of “pernicious-like” 
anemia in a child, who appears to have recovered comiiletcly following 
a course of therapy considered to be more or le.ss specific for genuine 
Iiernieious anemia. It is thought worthy of being recorded not merely 
because of the rarity of this form of anemia in childhood, but more jiar- 
ticularly because of the complete and apparentlj- permanent disappear- 
ance of all traces of the disorder following a single course of thcrapj'. 
Almost as important may be the development during convalescence of 
a bizarre disturbance in the gcnci’al body metabolism, which suggested 
a transient malfunctioning of the pituitary or the adrenal gland. 


REVreW OF CASE 

IL G., a 1 welvc-ycai--old girl, was admitted to the i)cdiatric service of 
the University of iMinnesota Hospital on Dec. 12, 1935 with the com- 
plaint of iiallor, weaknc.ss, loss of appetite, and vomiting. She had been 
considered to be quite well up to three M'eeks prior to admission, at which 
time .she had had an acute upper respiratoiw infection with a cough, 
which still persisted. M'cakne.ss, pallor, and listles.sne.ss had become 
marked about ten days prior to admission, and morning vomiting had 
occurred repeatedly without regard to meals or activity. .Slight numb- 

Froni tlie Donrtment of PcMatrlra, University of MlnnesoEi. 
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ness and tingling of the hands were complained of on several occasions. 
Soreness of the tongue and buccal membranes was fairly marked. There 
was no history of blood loss or purpura or of poisoning of any kind. The 
diet could not be described with a high degree of accuracy, but the 
appetite had been noticeably poor and capricious for some time, accord- 
ing to the mother’s account. Except for the frequent vomiting and this 
disturbance of the appetite, there were no gastrointestinal symptoms. 
Tliere was no special suggestion of iron deficiency in tlie diet. No mem- 
bers of tile immediate family had suffered from anemia or any similar 
illness. It is worthy of mention, however, that two first cousins have 
been treated for hemophilia in our clinic. 

Physical Examination on Admission . — The patient was a well-de- 
veloped but somewhat undernourished girl. Her weight was 26.5 kilo- 
grams. She was intelligent and cooperative. Tlie temperature, pulse, 
and respiration were normal. The tongue was completely denuded of 
papillae and presented a “beefy red,” slightly furrowed appearance. 
Pallor of the skin and mucous membranes was marked. No definite 
.iaundice or purpuric spots were discernible, although a single small 
hemorrhagic area could be seen in the left conjunctival fold. The lymph 
nodes of the neck were slightly enlarged. The chest examination was 
negative except for a soft blowing systolic murmur heard over the pre- 
cordium. No masses were palpable in the abdomen. The spleen, liver, 
and kidneys were not demonstrably enlarged. A complete neurologic 
examination was essentially negative. 

Laboratory Data on Admission . — Hemoglobin 22 per cent (Sahli), 3.5 
gm. per 100 e.c. of blood (Haden) ; red blood cells 1,100,000 per c. mm.; 
white blood cells 4,900 per c. mm. Avith a normal differential count; plate- 
lets 190,000 per c. mm.; reticulocytes 0.3 per cent. The blood smear 
showed some basket cells, an occasional megakaryocyte, and immaturity 
in the lymphocytes. Among the polymorphonuclear cells Avere many 
band forms. The red cells shoAved marked anisoeytosis and poikilo- 
cytosis, Avith a tendeney to macrocytosis. Smears kindly examined for 
us by Dr. Hal DoAvney and Dr. 0. P. Jones of the Division of Hema- 
tology shoAved “no evidence of leukemia but a severe degree of toxic 
anemia, the smear suggesting a ‘pernicious type’ of anemia Avith numer- 


ous ‘P.A.’ neutrophils.” The bleeding time and clotting time Avere 

normal. The Wassermann, Kahn, tuberculin, and Shick tests Avere all 

negative. No blood or parasite.? could be found in the stools. The van 

den Bergh reaction was indirect. Urobilinogen Avas found to be present 

in the urine in traces, and the feces contained 104 mg. per day a normal 

amount according to Watson.* The sedimentation rate Avas 45 mm in 

01,0 lioiir. tWiic Clean, inalioi, n-.as cntii-cly „c».livo. Seram calcium was 

0 1 ami „ ,os„l,o,-„s „.l me. pov c.c. Gastric analyses showed the 

al,,e,,ce of free lu-droc, lone acid after test meals and after histamine 
administration (Fig. 1). taumn. 
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Clinical Course.— Tinrmg Ihe first two clays after admission to the hos- 
pital, the patient ran an afebrile course without complaints other than 
those already referred to. On the third day, however, her temperature 
rose to 101° F. and remained elevated off and on during the following 
five weeks. The pulse rate remained exceptionally rapid during this 
l)criod. She coughed occasionally, bringing up a small amount of 
mucopurulent material. Roentgenograms showed increased bronchial 
markings in the lower lung fields, suggesting eaidy bronchiectasis. Dur- 
ing the fii-st three Aveeks no other cause for the fever was found although 
numerous examinations of various types were made. Blood cultures and 
serum agglutination tests for B. iijphosis, B. paraii/phosis A and B, 
B. mcliicnsis. B. iularcnsc, and B. dijscnlcriac, Plexner and Shiga, Avere 
all negative. 

FolloAving the preliminary diagnostic studies, the patient AA-as gu'en a 
transfusion of 500 c.c. of blood on December 23. The response to this 
and to a second transfusion of 525 c.c. four days later Avas only transitory 
so far as the blood picture Avas concerned. The hemoglobin rose from 22 
to 37 per cent but again fell Avitliin a fcAv days to 19 per cent. The pa- 
tient still complained of sore tongue, especially Avhen eating. Gastric 
analysis at this time (January 2) again rcA-ealed the absence of fi’ce 
hydroehlorie acid. 

Because of the pornieious-aucmia-like picture, she avos given liA’cr 
extract (anti-pernieious-anemia factor — Lederle) intramuscularlj’- in 6 
c.c. doses on JanuarA- ]0 and January IS. The temperature gradually fell 
to normal folloAAmig the first injection. As sIioaati grapliieallj' in Pig. 1 
the respon.se to these injections AAas spectacular, particularly as regards 
the reticulocyte count. It is obA'ious that the mechanisms inA'olved in 
hemoglobin and red blood cell regeneration Avere stimulated almost to 
their maximal capacity. Gastric analyses made on seA'eral occa.sions 
after the blood picture had returned to normal shoAA'cd free hydrochloric 
acid, as indicated in Fig. 1. 

The patient’s temperature remained normal or but slightly elcA-ated 
until January 29, at AA’liich time it again rose to 103,4° P. For the 
first lime the patient complained of pain in her left thigh, and the next 
day shoAved signs of thrombophlebitis. On the folloAving day similar 
symptoms and signs appeared OA-er the right thigh also. Redness, swell- 
ing, and edema AA'cre present AA'itli acute tenderness OA-er the saphenous 
A-ein. TIic abdomen aams distended, and the supei’ficial A'cins became 
somcAvlial prominent. During the coiu’se of this sharp febrile reaction, 
the rctieuloeyle count dropped from its maximal cleA’ation of 21.0 per 
cent to O.S per cent. On January 31 a third dose of In-er extract was 
administered. After approximately ten days of septic fever, the bodj' 
temperature again began to decline, coincidently Avith subsidence of the 
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lIu-omI)os)ItIcbitis. Tlic reticulocyte count sliortly thereafter rose spou- 
tiineously to 3.0 per cent. Within a month following institution of liver 
therapy, the blood picture had become entirely normal and remained so 
tlicrcafter. The gastric juice continued to contain free hydrochloric 
acid. 

To insure a complete and satisfactory convalescence, particularly in 
respect to the complicating thrombophlebitis, the patient was kept in 
the hospital for three months following subsidence of the acute infec- 
tious process. Her appetite, whieli had become excessive following tlie 
liver tlierapy, continued and the weight eliange was marked, repre- 
senting a gain from 26 to 47 kilograms (Pig. 1). In spite of a moderate 
reduction in her diet, she continued to gain and complained of hunger 
almost continuously. In an attempt to discover the cause of her poly- 
pliagia and obesity, the carbolu’drate tolerance and the basal metabolic 
rate were determined. The latter was found to be low on two occasions 
(minus 38 per cent and minus 29 per cent). Pasting blood sugar values 
ranged between 89 and 110 mg. per 100 c.c. The glucose tolerance test 
sliowed the following values; fasting, 89; 1 hour, 133; two hours, 122 
and tiirce hours, 106 mg. per 100 c.c. of blood. A moderate grade of 
acrocyanosis of the upper as well as the lower extremities gradually 
developed. At this time the hemoglobin ranged near the 100 per cent 
level, while the red blood cell count was found to be slightly above 
5,000,000 on one occasion. At the same time her face became full, 
pudgy, and suffused. The fat was deposited chiefly over the torso, face, 
and neck with purplish striae formation over the abdomen and hips. 
X-ray pictures of the hip and the long bones sliowed a moderate degree 
of osteoporosis. These changes were sufficiently striking to suggest the 
adrenal cortical s.vndrome or Cushing’s “pituitary basopliilism” in an 
early stage. Tlie blood pressure, however, varied between 102/58 and 
108^78 only. A roentgenogram of the sella turcica was negative and 
no ma.ss could be palpated in the slightly distended abdomen. She was 
di.scliarged from the haspital on July 15, 1936 with this s.vndrome rep- 
resenting her only recognizable abnormality. 

Since that time the patient has been examined periodically in the 
out-patient department. The above signs suggestive of an endoerinop- 
athy, involving the pituitary or the adrenal cortex, have all disap- 
peared eonijiletely. She has had no recurrenee of the anemia. Tlie 
blood count on Juno 3. 1937 was as follows: hemoglobin, 90 per cent; 
red blood colls. 4.710,000 jier c.mm.; total white blood cells, 5,980 per 
e.mm.; polymorphonuolcars 62 per cent; lymphocytes, 36 per cent; and 
monocytes, 2 per cent. Xo therapy has been required during the past 
year and there liave been no s^miptoms or signs of illness, whatsoever. 
So far ns can be detennined at the pre.scnt time, she is a normal child 
in every respect. 
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COMMENT 

This case study is of interest primarilj" because it demonstrates the 
occurrence of a type of anemia in childhood, which resembles pernicious 
anemia of the adult type very closely even though proof of their identity 
is lacking. The fact that our patient completely recovered following 
specific therapy, together with lack of direct information regarding the 
presence or absence of the intrinsic antianemic factor in the gastric 
contents, makes a positive diagnosis of true pernicious anemia unjusti- 
fiable. As pointed out by Castle, Heath and, Strauss^-'' the absence of 
free hydrochloric acid in the gastric contents does not necessarily in- 
dicate the lack of the essential intrinsic factor. Nor does return of 
free acid imply return of the intrinsic substance, when both have pre- 
viously been demonstrated to he absent. Unfortunately special tests for 
the intrinsic factor could not be carried out in the present case. If any 
diagnostic significance can be attached to her response to specific ther- 
apy, however, it must be admitted that she probably suffered temporarily 
from a lack of this essential factor. 

The underlying pathogenesis of the anemia in this particular case 
is obscure. AVhether or not the vomiting was a contributing factor on 
the basis of loss of intrinsic substance or was merely an associated 
symptom dependent upon an underlying disturbance in gastric function 
could not be determined. Since the onset of the patient’s anemia was 
preceded by an acute febrile illness, it seems to us that the latter maj'’ 
have been responsible for a transient functional disturbance of the 
mechanisms normally responsible for the production of both free hydro- 
chloric acid and the intrinsic antianemic factor. The patient’s striking 
response to parenteral administration of the latter substance and her 
subsequent course indicate that the deficiency was thereby corrected 
temporarily, after which normal function was completely restored. 

Whether development of the profound disturbance in body metab- 
olism noted following recovery from the anemia bears any relationship 
to the response of the hematopoietic sj'stem or not is problematic. We 
have been unable to find any reference to such an interrelationship in 
the literature. While there is some evidence which points to an inter- 
mediary effect of the anterior pituitary on hematopoiesis,^ insufficient 
data are available for a satisfactory interpretation in the present ease. 
The clinical picture .suggestive of mild “pituitary basophilism” or the 
“adrenal cortical syndrome” developed on what was apparently a 
]■)nlcl,^ functional basis, since it disappeared spontaneously and com- 
pletely witbin le.ss than a year. 


SUMMARY 


1. A case of severe anemia, closely resembling pernicious 
adults, is described as occurring in a twelve-year-old child. 


anemia of 
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2. Parenteral administration of liver extract (antipernicious-anemia 
factor) was followed In- a spectacular recovery, which was apparently 
complete and permanent. 

3. This was interpreted tentatively as representing a transient, purely 
functional disturbance in tlie mechanism involved in the elaboration and 
utilization of the intrinsic antianemie factor. 

4. A bizarre seriucla in the form of a temporary abnormality of body 
metal)olism resembling “pituitary l)asopliilism’’ or tlie “adrenal cor- 
tical smidrome” is likewise described. 
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FEES DIET IN CHILDEEN WITH DIABETES 

Prof. A. Lichten.stein 
Stockholm, Sweden 

T hose with experience in the preinsiilin days remember the terrible 
existence that diabetic children had to sustain. The extremely strict 
diet supplied to these unfortunate children scarcely contained anything 
that could appeal to the taste of children in general. In spite of all 
privation the result of the strict diet alwaj's became unfavorable after 
a very short time. With the introduction of insulin new therapeutic 
prospects were opened. The new remedy gave us the possibility of sup- 
plying a more liberal diet, of meeting the risks of infection with more 
confidence, and of overcoming the state of coma in a new way. 

In my opinion, however, it Avould have been possible to take at an 
earlier date the full advantage of the introduction of insulin in thera- 
■ peutics. Insulin was used in the beginning as an auxiliarj’' to a strict- 
dietetic treatment, which later was regarded, and is still regarded in 
many quarters, as the main point. As a result, the fate of children suf- 
fering from diabetes, as a rule, has remained most deplorable in spite 
of the insulin. They have stiU had to endure, so to speak, a restricted 
existence. They have not been allowed to enjoy the pleasure of satisfy- 
ing their hunger in a normal way, and they have still been treated as 
exceptions, which has been anything but advantageous especially with 
regard to their psychical development. To this very day many physicians 
have endeavored to keep the insulin doses down as far as possible, indeed, 
to try to carry on without insulin at least for some time, even if the diet 
must be extremely strict. 

By degrees the views on this matter have changed. More and more the 
conclusion has been reached that children suffering from diabetes should 
be allowed to lead as normal a life as possilffe. Kirsten Utheim-Toverud, 
for instance, emphasized in 1931 the advantage of diabetic children’s be- 
ing allowed to share the food of their brothers and sisters, an advantage 
‘ ‘ which can hardly l)e overestimated in connection with a disease lasting 
for life.” A similar point of view has been expressed by Priderichsen 
in his book on diet in 1933, in which he states: “Psychologically it is 
better to accommodate the doses of insulin to the food than vice versa ” 
The first who seems to have gone in deliberately for a quite free diet 
in connection with diabetes of children was Stolte, of Breslau whose 
results publislied in 1931 seemed to be very favorable in a number of 

eases. In 1934 Soderling gave an account of some good results with 
similar treatment. 

From the redintric Unlvcrsltv Clfnlr 

holm. Director A. Lichtenstein. ’ ivronprln.sessan Lovisas Vardanstalt. Stock- 
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I personally have been using free diet for more than four years and in 
niy teacliing have eonsistently emphasized the importance of letting the 
diabetic eliild have a chance of lii-ing a normal life ivitli free choice of 
food, and giving a sufBeient quantity of insulin. By free diet I mean 
an absolutely free diet -without any restrictions and -without weighing 
the food or any of its ingredients. In other words, the children can fully 
satisfy their appetite and to some extent their indiiudual taste, i.e., uith 
regard to the supply of nourishment, and live a quite normal life. The 
only direction I give regarding the diet is to avoid luxury, which also 
ought to he avoided by liealthy children. 

The insulin is given in doses sufficient to keep the child in good gen- 
eral condition, in good increase of weight and free from ketone bodies 
in the urine. On the other hand, I have attached little importance to a 
somewhat greater or lesser sugar exci’etion, in case the increase has not 
appeared in connection with a change for the woi’se in the general con- 
dition of the child or in the weight curve. 

Up to the present I have used such treatment in about 50 eases, partly 
in the Kronprinsessan Lovisas children’s hospital and in mj^ private 
practice. The patients are children from the ages of two and one-half 
to sixteen j'cars. :Most of the cases have been followed for several years, 
the oldest one for fourteen years and most of the others from two up to 
eight years. A few eases have been early. All of them are to be con- 
sidered as grave cases of diabetes in as much as in all of them coma, or 
threatening coma, has occurred once or repeatedly. The free diet has 
been carried through for a time varying from one-half to four-five years. 

In most cases the children have been admitted to tlie hospital for the 
change to a free diet, and consequently I have been able to observe them 
thoroughly during that period. As a general opinion, I will first state 
that the change from the restricted to tlie free diet has alwa3’'S been veiy 
ca.s\' and has taken place without anj' disturbances. 

It is a matter of course that the patients themselves and their fam- 
ilies highty appreciate the release from strict dietaiy schedules and from 
the dail.v trouble of weighing and measuring the allowed quantity of 
food. But it is necessary to witness the joj' of the diabetic cliildren at 
the release in order to understand fulty the psj’-chologic importance of 
the free diet. The matter has a further importance. One obtains the 
definite imprc.ssion that the altered psj'chologie sense, the release from 
being placed in an exceptional situation in relation to other children has 
a direct favorable influence on the disease of the patient. 

As a first result of the release from restrictions we find that the chil- 
dren as a rule show signs of voracious hunger for carhohydrates. Yeiy 
soon, however, the child spontancousty passes on to a more normal con- 
sumption of carbohydrates which varies but little. In doing so, how- 
ever, the cliild alwaj's keeps the supplj' of earbohj’drates on a higher level 
than previously. For instance, a boy of seven j-eai-s, who had received 
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about 110 gm. of carboliydrates before being changed over to a free diet, 
eonsuined immediately after the change 300 gm. daily. After some time, 
however, he reduced of his own accord the consumption of carbohydrates 
to about 200 gm. daily. Instead of a supply of carbohydrates, whicli 
during the restricted diet was usually 90-110-130 gm., varying according 
to the age, the children have generally consumed, when the food is 
chosen on free impulse, 150-250 gm. daily and sometimes even more. 

Any inconvenience on account of the increased supply of carbohy- 
drates has not been observed. On the contrary, the condition of the pa- 
tient has always been favorably influenced and often to a considerable 
extent. Even the weight curves have reflected improvement, no doubt 
depending upon the fact that not only the supply of carbohydrate but 
also the total supplj’’ of calories has, as a rule, increased in connection 
with the change to free diet. Thus children of from nine to twelve 
years of age, in which group most of my patients are found, have in 
connection with completely free diet, consumed from 50 to about 70 
calories per Idlogi-am and sometimes more. 

It might be expected that the blood sugar level, as well as the carbo- 
hydrate excretion, would be increased to a great extent if the doses of 
insulin were not raised correspondingly. But this has not been the case. 
It is true that some patients on free diet have required larger quantities 
of insulin than previously, but the increase has usually been moderate 
and sometimes quite insignificant. In many cases the dose of insulin has 
been maintained unchanged without inconvenience, and sometimes it has 
even been possible to reduce it, in spite of the fact that the supplj^ of 
carbohj^drates has been twice the amount previousl}’- given. Similar 
observations were mentioned for example by L. Emmett Holt in 1933. 

The blood sugar level has often proved to be more regular than pre- 
viously, sometimes a little higher, but sometimes considerably lower, 
and at the same time more uniform. Nor has the urinary sugar excretion 
I)een considerably higher during the free diet, hut sometimes remarkably 
low in proportion to the large supply of carbohydrates. 

An inconvenience attached to the free diet seems to be that of the 


usual insulin generally three injections must be given in twenty-four 
liours, often in cases in which two injections M'ere .sufficient during the 
restricted diet. Only in rare instances have my patients been able to 
do with two injections in twenty-four hours in connection M'ith free diet. 


It stands to reason that the supply of insulin through injections al- 
ways becomes stiff and schematic compared with the smooth variations in 
the production of insulin from a healthy pancreas. On the other hand 
three daily injections make it possible to bring about, in the grave 
cases of diahetos. a hotter di.sfribufion of the insulin than’two injections 
Instead of using the usual insulin we liave during the last year more 
and nmve passed o^r to the mse of Hagedorn’s protamine insulin 
(msubn retard). Tins preparation, a combination of insulin and 
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protamine, is absorbed much more slowly than tlie usual insulin. On 
account of this it has been possible to reduce the insulin doses from 
three to two, and in many cases even to only one injection per day, in 
spile of keeping the child on a free diet. The treatment of a difficult 
case of diabetes has been simplified as far as possible at present, when 
the patient, after having taken his insulin injection in connection iidth 
his morning toilet, needs to think no further of his illness until the next 
morning. 

With free diet, at least according to my experience up to the present, 
the risk of an overdosage of insulin with consequent trouble and in- 
convenience is far le-ss than with restricted diet. In only one of my 
patients, a boy with rather varying and sometimes bad appetite, have 
I observed symptoms of insulin shock in connection with free diet. In 
all other patients no such symptoms have been traced as yet. 

A faet of great interest, and no doubt of great importance, is that 
the ketonuria disappears, or at least decreases considerablj’, after the 
change to free diet. Children, who had earlier always showm decided 
positive reactions to the Gerhardt and Legal tests and who in many in- 
stances had to be admitted to the hospital again and again nuth threaten- 
ing or developing coma, have, after being placed on a free diet, been 
totally or almost totally free from these difficulties. 

Further it is manifest tliat intercurrent infections, which are known 
to constitute permauent danger for the child suffering from diabetes, 
after the change to free diet generally have been overcome much more 
easily, and exert much less influence on the metabolism than is the 
case with restricted diet. As a consequence we liave found that our 
diabetic children, who earlier were permanently returning guests at the 
hosiiital, often several times every year, now ahnost nithout exception can 
be easily eared for outside the hospital. 

Although it is not my intention to enter into particulars with regard 
to ease histories, I wish, however, to mention a case which gives, in m5^ 
opinion, a good illush’ation of the advantages of the free diet. 

A girl .^ged two nnd one-half years, whose diabetes had been diagnosed at the 
age of one nnd one-half years, was nursed from that time in a hospital for an entire 
year with strict diet and insulin up to 22 units. During the entire time the general 
condition was bad with permanent ketonuria and, as a rule, high acetone content. 
Further, symptoms of urinary infection were present. When taken in at the 
Kronprinscssan Lovisas Hospital, .“he was preeomatic and showed pjTjria and s;t'™p- 
toms of infection in the upper respirator}’ tract with fever. 

As soon as the coma had been overcome, she was placed on a free diet. The cliild 
consumed C>2 calories per kilogram (about 100 gm. of carbohydrates) and received 
r.-l (12 -r 10 -r 12) units of insulin. She improved rapidly so that the renal affection 
could bo investigated through pyelography. It was found to be due to a stone the 
sire of a hazelnut, which could lx: removed through pyelotomy. The child went 
through the operation well and was in condition after live weeks to be discharged on a 
free diet (about SO calorics per kilogram — 7O-S0 gm. of carbohydrates) with 30 units 
of insulin (10 -i- 10 -i- 10), acctonc-frcc, and with a good increase of weight. 
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This girl had been attended a competent doctor in a hospital for an 
entire year, without her condition ever becoming sufficientlj'’ improved so 
that her renal affection could be investigated. After the change over 
to the free diet, it was possible, in the course of some iveeks, not only to 
improve her general condition in such a way that pj’^elography could be 
tried, but the patient could also be operated upon for the removal of 
stone in the kidney and very soon be discharged in excellent condition. 

As shown above, mj’' experience ivith a completely free diet in con- 
nection with diabetes of children is up to the present verj’^ favorable. 
It is certainty true that the time of observation for some of the cases 
does not yet amount to a year and, therefore, for a disease such as 
diabetes, must be regarded as short. But the improvement has always 
been so obvious and, during months or in many cases up to four to five 
years, proved to be so permanent that I have found it advisable to make 
this experience knovm. My ovm opinion is that with a realty free diet 
for the first time full advantage has been taken of the introduction of 
insulin in the therapeutics of diabetes. 



THE INFLUENCE OF A DAILY SERVING OP SPINACH OR ITS 
EQUIVALENT IN OXALIC ACID UPON THE mNERAL 
UTILIZATION OP CHILDREN 

P. Boxxkr, P. C. Hummel, il. F. Bates, J, Hoktox, 

H. A. Huxscher, Ph.D., axd I. G. ]\L\cy, Ph.D. 

Detroit, Mich. 

B ecause milk, fruit, and green leafy vegetables contain protein of 
c.xeellent quality, or a generous and -well-balanced mineral mixture, 
and a supply of vitamins essential for life and well-being, they have 
been called “protective foods.”' As might be expected, gi'een leafy 
vegetables varj' in their content of vitamins and minerals depending 
upon the class and variety, the climate, the soil in which they are grown, 
and the way they are marketed and handled before consumption. On 
tlie other hand, little tliouglit had been given until recently to untoward 
l)roperties resident in the commonly used foods and their effects upon 
the organism. It is now loiown that some of these foods contain toxic 
substances, such as fluorine, = selenium, = and oxalic acid,® which are toxic 
wlicn taken into the body in sufficiently large quantities. These sub- 
stances arc not only present in small and variable amounts in foods, but 
might also be natural constituents of the body. 

The realization of a relatively high oxalic acid content in spinach, in 
contrast to some of the other green leafy vegetables, and the deleterious 
effect of these amounts of oxalic acid upon calcium metabolism in the 
rat, has attracted renewed interest in its consequence in the metabolism 
of mau.^''^ Although spinach has been used as a staple vegetable in the 
dietary of man. and for years has been placed on the diet list of prac- 
tically every menu illustrating the adequate dietarj' for adult, child and 
infant alike, it is now being scrutinized anew. As a matter of fact, the 
majority of investigations on the nutritive value of spinach have usuall.v 
been for a different purpose other than for a studj* of its deleterious 
proi)ci'lics in average servings and have included enormous quantities 
of spinach which are all out of proportion to actual dietetic practice. 
For instance consideration has been given to the availability of calcium''® 
and ii'on®’ in spinach, the influence of its bulk®''® and its potential 
acid-base residue" upon metabolism. To date the advantages usuall)' 
accredited to the green leafy vegetables in general are increased gastro- 
intestinal motility, improved appetite, the addition of vitamins and in- 
creased intake of minerals, particularly iron. 

From tlic Rf'sonreh LAihoratorj' of the Children’s Fund of Michigan, and the Chil- 
dren’s Vlllnpe. Detroit. 

Presented before the Division of Bloloplcal Chemistry* at t)ic ninety-second meet- 
ing of the American Chemical Society at Pittsburgh. Sept. 7-11, 193C, 
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The purpose of the present investigation iias been to observe the in- 
fluence of a daily serving of 100 grams of pureed spinach or its equiva- 
lent in oxalic acid upon the nitrogen, calcium, and phosphorus utilization 
of preadolescent children. 


EXPERIMENTAL PROCEDURE 


Subjects— T^en cliharen, aged five to eigtit years, vrere careiutty selected because 
of an excellent health record since early childliood, according to the medical examina- 
tions.* Their dietaries were controlled for seven months preceding the study of 
spinach in order to assure mineral reserves. During this time the subjects had 
demonstrated that they were good eaters, and were cooperative and happy in their 
environment. Each child was studied with and without spinach or oxalic acid, thus 
each child served as his own control. 

In a previous publicationi2 it was pointed out that in fundamental metabolic 
studies it is extremely important not only to select the subjects carefully in view 
of their nutritive condition, but to keep them “happy and interested in their whole- 
some regularity of personal habits, sleep, work, play, and in tlieir healthful living in 
a home environment where love, security, and serenity abound.ed.’' 

Dietary and MetaloUe Procedure . — The daily intake of simply prepared common 
foods! was kept constant in quantity and quality for each cliild throughout the 
control and experimental periods except for the addition of 100 grams of canned 
spinach (pureed to assure complete sampling of plant parts) during the latter periods. 
Each day for five days immediately following the spinach addition, and with the 
same basal diet, oxalic acid equal to that determined in tlie spinach fed, was given 
together with the calcium (calcium acetate) equivalent of the spinach. The basal 
diet had been used for a period of years in this laboratory and has been found to 
be satisfactory for children as indicated by their growth in lieight, weight, and 
gains revealed by frequent medical and physical examinations. Moreover, it was 
sufficient to promote nitrogen and mineral storage. The basal diet contained the 
equi%-alent of 90 to 100 XJ.S.P.X. units of vitamin D and 90 to 120 milligrams of 
ascorbic acid daily. 

The calcium intake of eight of the children approximated 0.8 gram daily while 
that of the two eight-year-olds was 1.3 grams. The oxalic acid content of the 100 
grams of spinach fed amounted to 0.7 gram. Tlie calcium contributed by the 
spinach supplement represented only 5 to 7 per cent of the total intake. Since the 
free oxalic acid of the spinach will combine with the calcium of the other foods eaten 
simultaneously, any untoward effect on calcium retention will depend upon the 
quantity of spinach consumed and the adequacy of the calcium in the diet. 


•Marsh W. Poole. M.D., pediatrician at the Children’s Village, not onlv attended 
the children during the present study and made all the medical and physical examine 
tlons but he had followed them at regular and frequent intervals for several preceding 


’ime^reta^mf ^ standardized x-ray technique and 

tLl.^t of common food.s used in the ba.sal diet: 


Apple 
Banana 
Lean beef 

■White and whole wheat bread 

Butter fat 

Cabbage 

Carrots 

Cheese 

Corn Ilaltcs 

Kgg 


Graham crackers 

Lettuce 

Milk 

Orange juice 
Peanut butter 
Potato 

Shredded wheat 
Sugar 

Tomato Juice 



Taui.i, I 

VvmvoK Dmi.v C\I( lu'r, Pitosnioia s-, avd NiTito«F.v Ri.fFN'irov Vinisn Cossumitios or a Comkoi, Dii.r, With a SriTLKxtFNT ok 100 Orahs 
' ‘ OK PUIlf.EU Sl'IMAClI OR ITS Ox\t.IP ACIIt EqUIVM.l.Nf (Or\MS I’H; llvY) 
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The food, urine, and feces ^Terc collected quantitatively and analyzed for 
iiitro"en.>= calcium, i-t and phospliorus^St ic in successive tive-day balance periods.* 

RESULTS AND DISCUSSION’ 

One Imndred <ind tiveiity-one five-day metabolic balances (605 days) 
for caeli of nitrogen, calcium, and phosphorus have been made on ten 
growing cliildren and are presented in Table I. The individual phj’sio- 
logic response characteristic for each child has been determined for 
•si.xly successive daj’s on eiglit children and for forty-fii-e days on one 
child. During the initial period of twenty-five days the ehildi’cn con- 
sumed the basal diet which was immediately followed by fifteen days 
on the control diet with a supplement of 100 grams of spinach daily, 
then five days on the same diet in which oxalic acid and calcium ^Yere 
.substituted for their equivalents in 100 grams of spinach dailjq and 
finally fifteen days on the basal diet. The tenth child, an eight-year-old 
boy, D. P., was observed for a period of eighty-five consecutive days, 
the fii-st twenty-five days of which he received the constant controlled 
food intake which was followed by forty days with a dietary supplement 
of 100 grams of spinach daily, five days with oxalic acid and calcium 
substituted for the spinach and lastly fifteen days on the control diet. 

The average daily amounts of nitrogen, calcium, and phosphorus in- 
gested and excreted in the urine and feces, from which the quantity 
retained per day for each child is determined, during the successive 
dietary regimens are recorded in Table I. The storage rates of these 
elements were not significantly altered by the daily addition of 100 
grams of spinach, and moreover, they are compatible with the normal 
variations of tliesc elements observed in growth. The differences be- 
tween the average daily storage for the initial twenty-five-day control 
j)eriod and the fifteen to forty-five days on spinach ranged fi-om -0.26 
to -0.32 with an average difference of 40.06 gram of nitrogen, -0.045 to 
-0.040 with an average of +0.015 gram of calcium, and -0.049 to +0.102 
willi an average of +0.019 gram of phospliorus for the ten children. 
Furthermore, the daily substitution of the oxalic acid and calcium 
equivalent of 100 grams of spinacli gave variable results but ones that 
cannot be interpreted as indicating a deleterious effect. Since this 
amount of oxalic acid wa.s- distasteful, and the results were more aca- 
demic tlian practical, only one five-day balance period was secured. 
From a practical consideration in dietetic management spinach would 
be fed less frequently, certainly not every day in so generous a serving. 
From the.se results, spinach cannot be considered harmful to children 
of this age group, even in daily servings of 100 grams. This conclusion 
is further verified by the fact that no cumulative toxic or untoward 

. '’‘'’‘•ibollc iKU.Tncp.j for maCTiMlum. pota.s.sium, .sodium, clilorine. sulfur, and 

Iron will be reported ot a later date. 



BONNEB ET AE. : 


EFFECT OF’ SPINACH ON 5IINEKAE UTILIZATION 193 


effects could be detected in the average daily nitrogen, calcium, and 
phosphorus assimilation during the periods of spinacli or oxalic acid 
consumption, nor during the control periods immediately following. 
Furthermore, no deleterious effects were revealed in a large number 
of other types of physical, chemical, and physiologic measurements. 

In this study of the physiologic effect of a daily serving of 100 grams 
of spinach upon the utilization of nitrogen, calcium, and phosphorus, the 
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Cliart 1.— Tlio increments .ma aecrements of storaco of nitroEcn calcium -mrl 
pI.ospl.oru3 of an deht-ycar-old boy during a period ot elBhty-flvi days a part of 
which included observations on a control diet alone, or with a supplement of i nn 
Krams of spinach daily or its oxalic acid equivalent. supplement of 100 


spinach was superimposed upon a diet which had promoted good m-owth 
and storage in these same children for several months immediately pre 
ceding. Tlie plan l.eroin adhered to was different from those of other 
investigators who observed the relative availahilily of the calcium pres 
cut in spinach as compared with that in milk-- « and over shorter periods' 
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of time. As a matter of fact, green leafy vegetables are not given as a 
source of calcium, but for other nutritive purposes such as for iron,?' 
vitamins,’ acid-base mineral mixture,” or even bulk.®'’” 

Because each child has an individual physiologic growth performance 
which varies from time to time as maturation proceeds, it is essential 
in biologic a.ssay of foods to have adequate test periods.’" Chart 1 shows 
the increments and deei’ements of storage of niti’Ogen, calcium, and phos- 
plioi’us that may be observed in healthy gi'owiug individuals maintained 
under strict metabolic conditions provided they are folloived continu- 
ously over a considerable period of time. D. P., an eight-year-old boy, 
demonstrates the inconsistency of chemical growth and the average daily 
storage rates characteri.stic of childhood and illustrates why ‘‘it is neees- 
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Chart 2. — The cumulative calcium balances for eight children for the initial control 
dietarj** for the splnacn, and the final control regimens. 


sary to learn throughout a pre-c.xpcrimental period of several weeks how 
wide these customary individual rates of storage under highly standard- 
ized and desirable conditions before the effect of any regimen upon the 
metabolic balance can be satisfactoi-ily understood. Without the in- 
clusion of sucli controlled data one may be easily misled into false fields 
of interpretation by the use of this method for determining the subse- 
quent effect of certain foods or other factors on metabolism.”” 

Cumnlativc Storage . — Since the duration of the experimental observa- 
tions of this investigation extended over sixty to eighty-five continuous 
days, a new type of interpretation has been permitted which is par- 
ticularly significant in the consideration of physiologic adjustments that 
may occur coincident nith a change in dietary regimen and, most im- 
imrLant, in case of a possible toxicity, an opportunity is given to record 
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its cumulative effect upon metabolism, i.c., the progressive gain or loss 
of a particular element over a period of time. The cumulative interpre- 
tation of metabolic data shows the progress of growth and any variation 
therefrom. In addition, it indicates the immediate effect of a dietary 
shift as well as the gradual metabolic adjustments that a change in 
dietary regimen may promote. This is illustrated in the cumulative 
calcium balances for eight of the children for the initial control regimen, 
for the spinach, and for the final control period as given in Chart 2. 
Average daily balance data may mask the alterations in rate of storage 
of an element (Table I). Spinach neither changed the rate of storage 
of calcium during the twenty- to forty-day period of its consumption 
now showed a deleterious after-effect during the subsequent fifteen-day 
control period. 

Effect of Spinach on Fecal Outgo . — Although the dr}' weights of the 
feces were higher during the ingestion of 100 grams of spinach daily 
than during the control and oxalic acid periods, there was no consistent 
increase in calcium outgo in relation to feeal mass. Furthermore, the 
increased bulk due to the spinach did not accelerate gastrointestinal 
motility as measured by frequenej' of defecation, time of appearance 
of marker, or the wet weight of the feces. 


SUMMARY 


1. One hundred and twenty-one metabolic balances for each nitrogen, 
calcium, and phosphorus have been made on ten growing children. The 
individual physiologic response characteristic for each child on the 
different dietary regimens has been determined for sixty to eighty-five 
successive days by five-day balance periods. Each child served as his 
own control. 


2. Control periods of twenty-five days on the ordinary mixed diet 
of common foods showed the children to be storing nitrogen, calcium, 
and phosphorus. The storage rates of these elements were not signifi- 
cantly altered by the daily consumption of 100 grams of spinach; more- 
over, they were compatible with normal variations observed in growth. 

3. No cumulative toxic or untoward effects could be determined 
either in the average daily retentions, or in the progressive storage 
curves of nitrogen, calcium, and phosphorus either during the period 
of consumption of spinach and oxalic acid or during the control period 
immediately following. 


4. The supplementation of an already adequate diet with a --enerous 
serving of spinacli daily, even for as long as forty consecutive davs 
did not change the rate of calcium storage in growing children ndien 
then- oakium mtako avaa adcqualc to aover tl,a p.-ecipHatmg ofEect of 
the oxalic acid and provide for their fluctuating growth need. 

r, Tl,o paaCka, aap.tosi.o to™ I..„„ a,",,”,, is 

,l,a. spioad, ,» „ot l,a,,„M evon i„ sen-mgs of 100 Oailp, aTSLsl 
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in preadolescent children, hut because of its riclmess in vitamins, min- 
erals, especially iron, and other nutritive essentials it should retain its 
customai’y place along vith other green leafy vegetables. 
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TOXIC ENCEPHALOPATHY IN A CHILD FOLLOWING THE 
INTERNAL ADIMINISTRATION OP POTASSIUM CHLORATE 
AND SULPHARSPHENAMINE 

Joseph Greexgard, M.D. 

Chicago, III. 

U NDER certain circumstances it is justifiable to use toxic drugs 
therapeutically. There are relatively mild conditions, however, in 
which such measures are emplojmd at times by physicians in their zeal 
to “do something.” One of these conditions is ulcerative stomatitis 
caused by the Vincent’s organism in which oxidizing agents are usually 
employed. Of these sodium perborate, hydrogen peroxide, and potas- 
sium chlorate are frequently used. In addition spiracheticidal drugs 
such as the arsphenamines have been used both locally and internally. 
As a general rule this type of stomatitis is readily amenable to therapy 
and heroic measures are seldom necessary. For this reason a case is 
here reported in vhich severe toxic s.’^nuptoms followed the use of po- 
tassium chlorate and sulpharsphenamine. 


B. 6 , a four year old white child, was seen the eiening of September 19 with 
the complaint of repeated voraUing and muscular weakness since that morning. 
Ten days proMoubly the child had developed a sore mouth which was diagnosed 
as trench mouth by a physician who prescribed a solution to be applied with 
suabs and gaie the child 0.2 gm. sulpharsphenamine intramuscularly The latter 
medication was repeated three days later and at that time, because the child 
would not cooperate with the swabbings, a saturated solution of potassium 
chloiate was iircscribed to be administered internally in teaspoonful doses every 
three hours This latter medication was continued foi an entire week. For 
seieral dajs prior to the onset of loraiting the child had taken very little food 
but had been up and about the house as usual. On the morning of the nineteenth 
the child began to \ omit and emesis continued repeatedly throughout the day, 
consisting first of curdled milk but soon becoming green. About 10 A.ii diffi- 
culty in walking appeared, the gait became staggering, weakness progressed un- 
til the child remained in bed and would not c\en assume a sitting position. A 
brother, aged si\ years, also dei eloped a sore mouth which was called trench 
mouth and rcceiied similar treatment with the exception of the internal admin 
istration of j)ota«sium chlorate. 

B had been a premature infant weighing 3 pounds at birth and 18 pounds at 
the end of the first year- Deielopment was normal. In 1935 she had had an 
uncomplicated scarlet fever. A tonsillectomy had been done in August 193G 
The past history was otherwise negative. ’ 


The initial physical examination revealed a rathei thin, pale, child who was 
conscious but appeared soniewlnit disoriented. She was very irritable and re- 
M^tca cxannnntion o«ipociallv of the month ^ ic 

r™., o, 
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the elbows flexed and the hands partiallv flexed. Though tonus tvas good 
the extremities did not react normally, there being no defense movements and 
no attempt at grasping objects. The legs showed no paralyses; tendon reflexes 
were present and hyperactive; there were no pathologic reflexes. There was 
definite head drop and weahness of the mu.sclcs of the back, the patient slumping 
on attempting a sitting position. There was no rigidity of the nock or back and 
no abnormalities of sensation could be determined. The pupillary reflexes and 
ocular movements were normal. There were a few scattered aphthae on the 
buccal mucosa but no true ulcerative or gangrenous lesion.s. Examination other- 
wise was negative. 

At this time an atypical poliomyelitis was suspected but the possibility of a 
potassium chlorate poisoning was also entertained. The child was taken to the 
Arichael Keese Ilo.spitnl for spinal puncture and further observation and treat- 
ment. The spinal fluid was water clear under normal pressure, tests for globulin 
were negative, and there were ten lymphocj-tes present. This finding excluded 
poliomyelitis and the diagnosis of probable potassium chlorate poisoning was 
made. Blood and urine samples were taken for mcthemoglobin and the child was 
placed on continuous intravenous drip therapy with 10 per cent glucose in normal 
saline. 

Her subsequent course in the hospital pointed to severe central nervous sys- 
tem involvement. The child was stuporous, did not talk or swallow, nor did she 
seem to recognize her mother. On September 21 periodic short convulsive 
•spasms appeared. The pupils dilated, the eyes deviated to the right and clonic 
twitchings of the face and extremities occurred repeatedly at short intervals. 
Chvostek's sign was present and there was typical carpal spasm. Head drop 
was still present but there were no definite paralyses. Calcium gluconate, 15 
grains intravenou.sly twice daily, and calcium bromide, 10 grains three times 
daily by mouth, were administered. That evening there was little improvement, 
and the twitchings continued. An intravenous transfusion of 100 c.c. whole 
blood was given and the drip clysis of normal s.alino and 5 per cent glucose con- 
tinued. The following morning she was much quieter. Chvostek and Trousseau’s 
signs were negative, her neck was not rigid. The face appeared slightly 
edematous and distinctly dusky. She was in a deep stupor and would swallow 
nothing. Feeding by gavage was instituted. On this date the urine was dis- 
dinctly pink in color, yielded a 4-1 benzidine reaction but contained no red cor- 
puscles. 

From this time on (Sept. 23, 193G) the child slowly improved. She continued 
semistuporoHs, did not recognize her mother or father, but did seem to recognize 
nurses and doctors and resist their attempts to examine or treat her with violent 
struggling and screaming. She made no attempts to speak and was entirely 
unable to swallow. Tube feedings, however, were carried out successfully and 
the intravenous clysis was discontinued. The eyegronnds were normal at all 
times. 

On Sept. 27, 103G, spinal puncture was repeated. Fluid was water clear and 
normal except for a colloidal gold curve up to four in the midfield. On this date 
she was examined by Dr. Roy Grinker who noticed an athetosis of both upper 
extremities, slight spasticity of the left arm and a -i- left Chaddoek sign. Other- 
wise there were no findings. He felt the condition was in the nature of an en- 
cephalitis with the lesion predominantly in the basal ganglia, the etiology in his 
opinion being ar.«cnical from the snlpharsplienamine. 

From this time the child seemed quieter bnt still did not recognize or respond 
to relatives and could not swallow or sit up. October 3 another spinal puncture 
was done. Fluid w.as clear, under normal pre.«.«ure, Pandy was definitely positive. 



GREENGARD: toxic encephalopathy EOI-LO\^^NG JIEDICATION 199 

there was no increase in cells and sugar was 6S mg. per cent. On October 4 the 
child attempted to swallow for the first time, seemed to recognize her mother 
and smiled occasionally. She was also able to sit up alone. 

October 10 she was examined by Dr. Lewis J. Pollock in consultation. He 
considered the case a pseudobulbar type of encephalitis, bilateral and deep 
seated, etiology toxic; but he did not feel it was arsenical since it did not 
resemble arsenical cases in his experience. Whether potassium chlorate was re- 
sponsible he felt could not be proved or disproved. 

Prom this time improvement continued very slowly. By Oct. 12, 1936, she was 
swallowing much better. On October 22 she was much brighter, swallowed well 
and said "No, No” and "Ouch,” her first distinct words. She was able to stand 
and walk, but still could not use her fingers or hands well and showed her 
"rage reactions.” The following day she was discharged from the hospital. 

Laboratory findings while in the hospital were as follows: The urine was con- 
stantly negative with the exception of the presence of hemoglobin on the da 3 ' 
following the tramsfusion. Blood showed a moderate anemia, but otherwise no 
noteworthy findings. The blood Wassennann w'as negative, blood sugar 49 mg. 
per cent; nonprotein nitrogen 32, and calcium 9.5 (after calcium administration). 
The icterus index was 11, van den Bcrgh direct 0, indirect immediate positive. 
The spinal fluid was as noted above and in addition revealed a sugar of 62 mg. 
per cent and a colloidal gold curve on one occasion of 0012444321. Hair and nail 
parings were negative for arsenic. 

October 27 she was examined at home. She was doing quite well but still said 
no words. She walked normally, used her hands better but still had difficulty 
in apposing the fingers and thumb. Tlie right knee jerk was exaggerated and 
there was unsustained right ankle clonus. She was given a tonic containing iron 
and vitamin B. 

November 7 she was reexamined. Her progress had been satisfactory. She 
seemed to understand everything and tried very hard to talk. On examination 
she was quiet and cooperative, responded to all questions and directions, and said 
"j’es” distinctly. She used her fingers and hands well. Neurologic examina- 
tion was negative. 

December 20 she was seen again. She was now saj-ing everything and as far 
as the mother was concerned was perfectly normal. 

She was again examined on March 27, 1937. She had developed a cough three 
weeks previously which turned out to be pertussis. Other than this the child 
had been doing well. Her speech, however, was very slow and careful in charac- 
ter; her facies was definitely mask-like, but there was no propulsive gait and no 
tremor. 

comment 


The striking feature of this history is the administration of two toxic 
drugs to a small child with a presumable Vincent’s stomatitis, sulph- 
arsphenamine in two doses of 0.2 gm. and potassium chlorate in a total 
dose of 7-8 gm. During the course of this therapy the child developed 
evidences of a severe intoxication, the predominant si^mptoms of which 
soon pointed to involvement of the central nerv'otLs system Which of 
these two drugs was responsible or whether the damage was due to their 
combined action is difllcult to state. A careful review of the literature 
Ms 10 rcvcol o,,;- report of cenlral pen-ous system im-„Ivemcnt es a 
part of polas.,,,.,,, c morale poisoning. Certain featnres of the acute 
syinptoinalology at the onset <1, li, i„ hotvever 
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Gettlcr and St. George*' = cite a case of fatal poisoning in a three- 
year-old hoy in whom potassium chlorate solution had been prescribed 
as a gargle over the telephone. The mother misunderstood the direc- 
tions and administered the solution by mouth with severe acute symp- 
toms appearing after several doses followed by death in six hours. At 
autopsy the blood was chocolate bromi and showed metheinoglobin spec- 
troscopically. The stomach was not corroded but was a slate gray color, 
all the organs were congested and grayish brown in colox'. The kidneys 
sliowcd a parenchymatous nephi'osis microscopically. Ansbacher^ states 
that fatal potassium chlorate poisoning is rare at present. He reports 
a case in which the drug was taken by a young woman resulting in 
death. Bernstein'* reported the case of an insane ai'my officer who ate 
the entire contents of a tube of Pebeco tooth paste corresponding to about 
1J> gm. of potassium chlorate. 

Cushiiy-' states that tlie lethal dose of potassium chlorate varies greatly, 
as little as 1 gm. having proved fatal in a child while 40 to 50 gm. have 
been swallowed by adults witliout max'ked symptoms. IMcGuigan** also 
gives tlie minimal fatal dose as 1 gm. but states that in general 10 gm. 
or niox'o arc necessai'j' to induce poisoning and 15 to 30 gm. are usually 
fatal. Gettlcr and St. George place the average fatal dose at 3 to 5 gm. 
According to Cushny, acute chlorate poisoning is first evidenced by 
severe axid persistent vomiting with epigastric pain, diarrhea, and a 
dark cyanotic color of the skin and mucous membranes. Respirations 
arc dyspneic. tlie pulse is rapid, feeble, and at times irregular, head- 
ache, giddiness, muscular wealnxess and restlessness supervene, and even- 
tually in fatal eases coma and death follow. Ixi the subacute cases 
vomiting and diarrhea ai’C prominent, the vomitus freciuently being bile 
stained, and sometimes bloody. The ux’ine may bo completely sup- 
l)re.s.sed. or may be scanty and dai-k coloi'cd, later reddish bro'wn con- 
taining hemoglobin, metliemoglobin, and hematin in solution. The skin 
is often icteric and uremic .symptoms may appear. 

Tlie action of potassium chlorate is on the red blood cells and especially 
on the hemoglobin with the foi-mation of metliemoglobin and hematin; 
laking oecxirring with the freeing of metheinoglobin into the plasma. 
This action is due to the oxidizing pi’opci'ty of chloi'atcs. As a i-esult 
asplix-xia occurs and is the chief cause of the symptoms. In subacute 
eases products of red cell destruction obstruct the tubxxles of the kidney 
and in thc.se eases fatality may he due to I’enal changes. Some of the 
products of hemoglobin destx-uction ai'c deposited in the liver and .spleen 
and bile pigments are increased in amount i-esulting in jaundice. Cushnj' 
states that chlorates have little or no direct effect upon the centi’al 
nervous .system or circulation though these arc secondarily influenced 
by the asphyxia and renal changes. MeGuigan .says that fatality in 
acute cases may he attributed in part to potassium action on the heart 
and that fraOTicntation of heart museic is a frequent cause of death. 
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The sudden onset of severe vomiting and marked muscular weakness 
in a child who had been receiving approximate!}^ 16 grains of potassium 
chlorate daily by mouth for a week or more is certainly significant. On 
one occasion the urine contained hemoglobin but inasmuch as this fol- 
lowed a blood transfusion it is difficult to consider it confirmatory evi- 
dence. An immediate positive indirect van den Bergh was also obtained. 
When this is combined with a complete lack of other findings to explain 
the severe symptomatology one is forced to attribute more tlian mere 
coincidence to the use of the potassium chlorate. The central nervous 
system involvement appeared to be definitely of a toxic rather than 
inflammatory nature. While it is impossible to incriminate either of the 
drugs positively one is inclined to suspect a possible causal relationship 
between one or both and the cerebral injury. 


The reason for this report is to direet the attention of the medical 
practitioner to a major disaster which followed the internal adminis- 
tration of potassium chlorate in the treatment of a stomatitis. Lust' in 
discussing the use of potassium chlorate in Vincent’s angina calls atten- 
tion to its toxic properties with the statement “because of its marked 
hematoxic properties it is best to eliminate this drug entirely from pedi- 
atric practice and substitute for it harmless preparations. . . ’ ’ Cuslmy 
similarly comments that it was introduced into therapeutics on the er- 
roneous theory that it would supply oxygen to the tissues, that it hardly 
retards the growth of bacteria and no adequate explanation for its use 
in mouth and throat infections can be offered. In contrast to these 
statements, is that in Stevens’ Therapeutics:^ “In ulcerous stomatitis 
this salt is almost specific and may be used internally as well as loeall 3 L 
The dose for a child of three years is from 1 to 2 grains well diluted, 
eveiy three hours. Benefit from its internal administration is to be 
attributed to its continuous elimination in the saliva. ’ ’ He does caution 
against its use in diphtheria and scarlet fever because of renal irrita- 
tion. Such a statement appears to me to be most unfortunate. The 
physician who prescribed this medication said he had looked the subject 


up in Holt’s Diseases of Children where he found a recommendation 
similar to the above. If so it must have been an old edition since the 
most recent revision by Holt and jMcIntosh” makes no mention of the 
internal administration of the drug and definitely states that locally 
llic use of sodium perborate is preferable. I feel a revision of discus- 
sions on the llierapy of stomatitis is in order with a definite warnino- 
against the internal administration of potassium chlorate and a caution 
as to its local use as well as the statement that .systemic administration 
of avsemenls is hardly necessary in tlie average case. Tliis child for 

u.„»ldy <M no, tot tvtolton or oto otcopo tvitl.ont' 

residual changes still remains to be seen. 
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SUMJIARV AXD COXCLESIOXS 

1. A severe toxic encephalopathy followed s 3 'niptoms of acute poison- 
ing in a child who received potassium chlorate b.v mouth aud two in- 
jections of sulpharsplienamine in the treatment of a stomatitis. 

2. "While the literature contains reports of cases of accidental poison- 
ing A\ith pota.ssium chlorate, an incident such as this with a result.ant 
encephalopatln* could not he found. 

3. The cau.sal relationship of the encephalopathy to the drugs used 
is not proved hut is at least highh- suggestive. 

4. Pota.ssium chlorate .should never he administered inteniall.v in a 
child and its local use should be approached with caution. In fact 
there is justification for its eomidete removal from the pediatric arma- 
mentarium since other more efifieient and innocuous oxidizing agents are 
available. 

5. The necessifj' for prompt and bold action on the part of phj'sieians 
is recognized. There are situations, however, where expectancj' is emi- 
nentl.v more desirable than action which carries harmful potentialities. 
The adage “primum nihil nocere” should still be carried uppermost in 
the pliA’sician's consciousness. 
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CHOLECYSTITIS IN CHILDHOOD 


Hakry Lo\venburg, Jk., M.D., akd A. Graeme iliTCHELE, M.D. 
Cincinnati, Ohio 


W HILE it is generally stated that cholecystitis is rare in children 
there have been over 300 sncli cases reported. Potter^ in 1928 col- 
lected 226 cases, Holbrook^ in 1934 added 27 more, Powers and ScheideU=‘ 
in 1935, 14 additional, and Zelditeh and his collaborators^ in 1936 re- 
ported 32 cases. In addition there are numerous individual reports. It 
is the opinion of those who have discussed this subject that atfeetions of 
the biliary passages in children are quite frequently responsible for 
recurrent abdominal pain. 

The purposes of this presentation are to review briefly the cases of 
cholecystitis in children which have been observed at the Children’s 
Hospital of Cincinnati and in the pediatric service of the Cincinnati 
General Hospital during the past twelve years, and to emphasise the 
essential features of the condition. 

The present series comprises 8 cases (Table I). This is not an im- 
pressive number to have been admitted to two large institutions over 
a period of twelve years. It is probable that a much larger group, 
milder in degree, had been seen, often without recognition, in the out- 
patient department. Several additional cases observed are not included 
because of inadequate confirmatory evidence. 

In the cases reported the primary complaint was abdominal pain. 
This varied in intensity and was usually located in the hypochondrium, 
particularly on the right side. Many of the reports in the literature 
stress the fact that the pain was in the region of the umbilicus and was 
referred to the right subcostal angle. In cases reported by Snyder,® 
Parr® and others, there were associated mild inflammatory changes in 
the appendix, and in these the pain was more indefinite in its localization 
and frequently more manifest in the right lower quadrant. The char- 
acter of the pain may vary from a dull ache to intense cramp-like sen- 
sations. Nausea and frequently vomiting are accompanying s3^mptoms 
and there maj" be fever in varying degree. ’ 


Physical examination of these patients demonstrates tenderness and 
rigidity, more marked on the right side and usually in the upper quad 
rant. Varying degrees of jaundice may be present but it is more com 
ateent. In enscs a tondor ^ 

ot he sallbladdar. In otters the liver may be slightly enlarged 
A mod erate polymorphomielcar leiicoeytosis is nsnally assoeiated. 

From thp Depirtmont of Pcdlatrfi-c Tint.. 

Hoipltal. nnU tlic Cincinnati General Hospital. Cincinnati, the Children’s 
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III five of our patients there was an associated infection of the respira- 
tory iinssages. Focal infection is thought bj’ most authors to he the 
exciting cause of cholecystitis, both in children and in adults. Beals,' 
who I'cvicwcd 64 cases in children, supports this theory and believes that 
it especially applies to children. Sn.vder^ and Parr® believe that many 
cases develop as a metastatic complication of a chronically or subacutely 
inflamed appendix. In two of our own cases a chronically diseased 
appendix (pathologic report) was found at operation. Rosenow® states 
that in his opinion cholecystitis probablj' occurs when streptococci hav- 
ing an affinity for the gallbladder enter the blood stream. Cholecystitis 
has frequently been reported as a eomplication of scarlet fever.-’ 
Here, undoubtedly, streptococci are the exciting cause. Typhoid baciUi 
may give rise to an infection of the gallbladder, as in the case of the first 
patient presented. The first report of a series of such eases in children 
was that by Reid and ^Montgomery,” who recorded 18 cases observed at 
the Johns Hopkins Hospital prior to 1920, all of which were confii’med 
at operation. IMohr” reported one case directly follondng an attack of 
paratyphoid fever. 

The finding of Lamblia intestinalis in the stool and in the biliary 
returns of one of our patients is of more than passing interest. 
Smithies,’® in 1928, reviewed the literature concerning the pathogenicity 
of Lamhlia intestinalis and stated that it has been recognized that under 
certain circumstances they are decidedly pathogenic. In the lower bowel 
they may give rise to ulcerative colitis and ileitis. ‘When found in the 
duodenum they may be pathogenic and, in addition, when found here, 
they may also be harbored in the gallbladder. Smithies’ deductions are 
based on 5,000 biliary drainages and the finding of Lamblia in massive 
numbers in the gallbladder when the patients who exhibited the parasites 
in the biliary returns were subjected to operation. The chronic splenitis 
and multiple adhesions around the gallbladder, liver, and small intestine 
in our patient are similar to the conditions found at operation in one of 
his patients. Golob” states Lamblia infestation of the gallbladder may 
simulate acute cholecystitis by obsti’ucting the cystic duct. He reported 
two such cases. Westphal and Georgi,” Calder and Rigdon,’® Guerstein 
and Reydermann.” and Zelditch and his collaborators^ have all reported 
cases in which Lamblia were established as the causative agent. The last 
mentioned authors reported 32 cases of cholecystitis in children, 12 of 
these having Lamblia in tlie biliary returns. Lichta’® and Kouznetzoff'® 
also believe Lamblia are etiologic factors in certain cases of cholecystitis. 
It should be noted, however, that some authors as Paulson and Andrews®” 
and Bocck®’ believe Lamblia to be nonpathogenic. 

The technique of biliary drainage is well Icnown®® and consists in the 
introduction of a jutte tube into the duodenum and the injection of a 
few cubic centimeters of a 25 per cent magnesium sulfate solution 
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through the tube to promote the flow of bile. The finding of mucus, 
floccules, leucocytes, parasites, or crystals of cholesterol in the “B” or 
bladder bile is considered evidence of gallbladder disease. The procedure 
has been found practical in children and even in infants. In one of our 
patients it was applied with satisfactory results in diagnosis and treat- 
ment, and in another, the diagnosis was made in this manner although 
operation was later performed. Smithies,” who employed the method 
extensively, feels that it is a valuable aid in diagnosis and treatment 
of gallbladder disease in children. Guerstein and Eeydermann” have 
also found it helpful. Zelditeh and his collaborators" have been doing 
bibary drainages routinely in the out-patient department at Kiew since 
1931. They thus have a large series of control cases on which to base 
their findings in 12 eases of Lamblia infestation. Every patient ex- 
hibited abnormal findings in the biliary returns which disappeared after 
repeated drainages. Coincident with the return of the bile to normal 
the symptoms were ameborated. 

Oral cholecystography is widely used in the diagnosis of gallbladder 
disturbances in adults. It is equally applicable in children as demon- 
strated by Eevigbo^^ in 1929. Hamilton, Eich and Bisgard^* also recom- 
mend oral cholecystography in children. In three patients of the present 
series the diagnosis was made by roentgenogram. In one of these, 
visualization of the gaUbladder did not occur on the two occasions before 
biliary drainage was begun, but foUowing this the gallbladder filled and 
emptied normaby. In a fourth patient a normal roentgenogram was ob- 
tained but the gallbladder was found to be definitely diseased at operation. 
It has already been stated that Zelditeh and his collaborators obtained 
abnormal roentgenographic findings in all of their patients. Holbrook^ 
reported one patient in whose case the gallbladder failed to visualize 


on two occasions, and a diseased organ was found at operation. Beals’ 
patient^ was diagnosed cholelithiasis by roentgenographic study, and this 
was also confirmed at operation. Evarts Graham, in discussing Beals’ 
paper, stated that at the Children’s Hospital in St. Louis about 12 unre- 


ported cases of cholecystitis have been seen, in several of which the diag- 
nosis was made by cholecystography. Some of these were confirmed at 
operation. The others were classified as chronic and not operated upon. 

The majority of cases of cholecystitis reported in children have been 
diagnosed acute appendicitis and it has not been until operation or 
necropsy that the actual condition has been determined. This is un- 
fortunate, especially in view of the bearing accurate diagnosis has on 
the subsequent treatment. In Potter’s 226 collected cases " 140 had 
Slones, 48 did not, and in 38 there ms no stotemont as to their nresenee 
or absence. S.nee Potter's paper, in over 70 per cent of the Les re 
por ed there tvas eholee.vst.l s rvithont stones. It is the generally 2 
eepled practice among e.sper,e„eed sn.geons to delay operafen tn thLt 
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palients Tintil the syniptoms have subsided and it is, therefore, extremely 
important to establish the diagnosis, since the treatment of the conditions 
which miglit be confused with cholec 3 ’stitis is quite different. 

Among the conditions to be considered in the differential diagnosis 
are appendicitis, pyelonephritis, perinephric abscess, nephrolithiasis, 
subdiaphragmatic abscess, diaphragmatic pleurisj’’, catarrhal jaundice, 
pneumonia, pericarditis, pancreatitis, peptic ulcer, and duodenitis. The 
association of acute pancreatitis and cholelithiasis, as in the eases of the 
third and fourth patients presented, is not infrequent in adults. 


SUIIH-UIY AND CONCLUSIONS 

1. Eight cases of cholecj'stitis in children are repoi’ted. 

2. CholecA'stitis is not infrequently the cause of unexplained ab- 
dominal pain in childi’en. Often these patients are seen in the out- 
patient clinic or in office practice and are not subjected to further study. 
The pain disappears with sjTnptomatic treatment only to recur at 
variable intervals and the condition is classified as mild gastro-enteritis, 
indigestion, or subacute appendicitis. 

3. That Lamblia intestinalis may be an etiologic factor in cholecj'stitis 
is mentioned. 

4. There should be eai'eful study of all children who manifest obscure 
abdominal pain. The possibility’- of cholecj’stitis as one of the causes is 
emphasized. 
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THE DEVELOPMENTAL HISTOEY OF STUTTERING 
CHILDREN 

Mildred Feebukg Bebby, Ph.D. 

Rockford, III. 

THE PROBLEM, THE SOURCE OF MATERIAL, AND THE GENERAL PROCEDURE 

E very speech clinician has entertained suspicions about the normal 
physical development of the stuttering child. The clinician realizes 
that parents seeking an explanation for the disorder very naturaUy ex- 
aggerate the child’s deviations from the norm. He is inclined, however, 
in view of the increasing emphasis on hereditary and biologic factors in 
stuttering, to listen with some credence to the history of an atypical 
development. Are the first five years of the stutterer’s life entirely 
normal? Will his developmental record of delivery, birth weight, feed- 
ing, walking, and talking compare favorably with that of a child with 
fluent speech? Does he vary only in one single respeet from the non- 
stutterer ? 

These questions delineate the problem of the study. Previously, sur- 
veys have been made on such developmental criteria as handedness, 
emotional growth, and social adjustment. We should like to approach 
the problem by investigating the medical records of these children en- 
tered in clinics in early infancy. Through the cooperation of Bobs 
Roberts, Children’s Memorial, and Michael Reese Hospitals, and the 
Rush Medical Clinic in Chicago wc were able to assemble medical his- 
tories on 500 stuttering children. The assistance of the Jewish Home 
Finding Society, the Illinois Institute for Juvenile Research, the Eliza- 
beth McCormick Fund, and the Chicago Orphans Asylum made possible 
the collection of 500 medical records of nonstuttering children entered 
routinely for pediatric care. 

We were faced at the outset with a very real difficulty : there was a 
comparatively small number of records which embraced information on 
all the items in which we were interested. The groups, therefore, vary 
in size and in certain instances the number is too small to warrant gen- 
eralization. A most important subject to us, the development of the 
child’s laterality, is not a part of the routine case history outline. The 
records of the stutterers occasionally embraced information on this point 
hut the records of the control group rarely mentioned this factor unless 
the case involved a nervous disorder. No comparison, therefore, can 
be made on this point. ’ 

FINDINGS 


]. PreaM CondHiom and Delivery. Only distinctly abnormal or 
pathologic conditions were noted in the record coneeming the fetal life 
of the stutterer. No index of the general condition of the motliefduiS 

209 ° 
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pregnancy could be secured. An examination of the data on illnesses 
experienced by the mothers of the two groups, stuttering and control, 
did not show any material differences except in one particular. In four 
eases, motlieis of stutterei-s were afflicted with exophtlialmic goiter and 
thyrotoxicosis during pregnancy; there is no mention of this disorder 
in tlie records of the control group. The writer recalls that in reading 
200 ease records of exophthalmic goiter (reported elsewhere), two made 
mention of the fact that a stutter present in childhood had recurred 
with the exacerbation of the tliyroid condition. In another case histoiy, 
a case of cretinism treated from infancy, an increase in the dosage of 
thyroxin suddenly brought on stuttering. Whether the connection be- 
tween an endocrine dysfunction and stuttering is coincidental or real 
cannot be determined with the number of cases at hand. 

The type of delivery was commented upon by the two groups in prac- 
tically equal numbers. Reports for 227 stutterers and 232 nonstutterers 
were available. Table I pi’osents the salient data. 

Table I 


Type or DELrvERY 



stuttereks (227) 

I COXTROL (232) 

Normal 

205 

215 

Instrument 

21 

19 

Prolonged labor 

13 

8 

Premature 

12 

13 

Breecli presentation 

<5 

1 

Cyanosis 

6 

f> 

Injury to infant 

3 

2 

Brain iiemorrliage (infant) 

2 

1 

Caesarian 

1 

4 


The figures show no significant differences between the two groups in 
type of delivery. 

2. Birth Weight. The birth weight of the two groups maj^ be com- 
pared although it must be recognized that a greater number was reported 
for the control group than for the stutterers (Table II). 

Table U 


Bmin Weight 



■nnisnnsiTsmai 

COXTROL (145) 

Mean (in lb.) ] 

7.461 

7.131 

Jlode (in lb.) 

7.500 

8.000 

Wodian (in lb.) 

7.610 

7.340 

Stand.ard deviation 

7.331 

G.794 

Critical ratio (PifT.) 


0.319 

S. D. 



diff. 




The critical ratio is low, 0.319, indicating that thei'e are only 59 
chances in 100 that the true difference between the groups is greater 
than zero. Compared n-ith Hardy and Hoefer’s study’ of 406 normal 
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children, both stuttering and control groups fall below their mean of 
8.54, hut when compared with Faber’s study^ of 644 normal infants, 
the mean birth weight of 7.5 pounds which he establishes is matched 
exactly by the stutterers. The control group again falls below the norm. 

3, Feeding. The two groups reported in approximately equal num- 
bers on the tsqoe of feeding (Table III). 


Table III 


Feeding: Type and Period 


A. TYPE OF FEEDIXG 


control (201) 

Breast 

126 

126 

Artificial 

52 

1 51 

Breast- Artificial 

13 

: 24 

B. PERIOD OP BREAST FEEDING 

(IN months) 

STUTTERERS (71) 

CONTROL (89) 

Mean 

10.634 


Median 

10.625 


Mode 

12.000 


Standard deviation 

5.600 


Critical ratio 




A comparison of the means reveals that the period of breast feeding 
for the stutterers was 2.5 months longer than for the control group. 
The critical ratio, 3.255, indicates that there are 100 chances in 100 
that there is a true difference greater than zero between the two groups. 
So many variables, however, enter into the length of the nursing period 
that it is not possible to give a satisfactory interpretation of the differ- 
ence. Seasonal considerations, i.e., the prevalent theory that it is unwise 
to wean children during the summer, economic status, traditional prac- 
tices of the social group to which the mother belongs, and nationality 
of the parents are factors which, if fully known, might minimize the 
differences between the two groups. 

4. Walking. Although the largest number in both the stutterers’ 
and control groups began to walk at twelve months, the range among 
the slutterei's is considerably wider (two times). The mean and the 
median show an appreciable difference between the two groups (Table 

IV). 

Table IV^ 


Walking (Age in Months) 

stutterers (210) 

CONTROL (226) 

Bo. mode median mean S. I). 
210 12 13.61 14.8 4.79 

No. mode median mean S. D. C. E * 
226 12 12.83 13.54 3.43 1.59 ' 

’Critical ratio: DiffeTcnce 

S. D. 

diff. 



If we leave out of consideration the cases of extreme retardation in 
walking m the stuttering group, because in three of the five cases patho 
logic conditions interfering with the acquisition of normal eSltre 
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noted in the record, we still find that an appreeiabl}^ larger number of 
stutterei’s is 2 -ctarded in learning to wallc. Tlie incidence of rickets is 
greater in the control group than in the stutterers’ group, and therefore, 
it cannot be considered a factor militating against the development of 
walking in the stutterers. 

In the study by Hardy and Hoefei'^ the mean for the total group of 
403 children was 13.01 with a standard deviation of 2.93, It will be 
noted that the nonstutterere in our group are accelerated slightly be- 
yond the mean established b}' Hardy and Hoefer but that the stuttering 
group falls definitel 3 ' below the norm. The average for the control 
group is slightlj- higher than the mean established bj^ Terman^ for 1,000 
gifted children (12.98). In comparison with Terman’s figui’es the stut- 
terers are retai'dcd bv 1.82 months, the control group bj^ 0.56 months. 
The critical ratio expressing the difference between the two groups in 
this studj^ is 1.59, indicating that there are approximatelj' 86 chances 
in 100 that the true difference is gi’eater than zero. 

There is some indication that the stutterers are at 3 ’pical in the acquisi- 
tion of motor skills other than speech. 

5. Speech. Because the onset of speech is regarded as an excellent 
sign of normal neural growth, it seems strange that no stud 3 ^ previously 
has been made on the age at which speech begins in the stutterer. "We 
can find no record of such an investigation. Several scholars, however, 
have given attention to the artieulatoiy and vocal problems of stutterers 
during nonstultering speech. 

Dr. Elizabeth IMeDowell,” in testing 60 stutterers and a similar number 
in a control group for speech difficulties other than stuttering, fails 
“to find a marked disparit 3 ' between the groups.’’ ilrs. IMcDowell ques- 
tions, however, the value of her data becavise of “certain varying factors 
in the testing situation brought on bv' the subjective nature of the scor- 
ing.’’ 

Dr. Robert West° reports that “there are certain demonstrahle dif- 
ferences between stutterers and nonstuttcrers aside from the spasms 
tliat occur during speech of the former. The chief of these are: (1) 
The slomiess of diadochokinesis of the articulatoiy muscles of the stut- 
terer. (2) The lack of inflection of the vocal tone. It may be that the 
two are related, and that both are eaused b 3 ’ muscular spasticity. In 
slowness of diadochokinesis the stutterers are much like the spastic. 
Tlie lack of inflection of the stutterers can be noted ly the trained ear. 
After a considerable experience with stutterers, the listener wiU become 
aware of the tenseness and inflexibilitv' of the stutterer’s vowel sounds. 
The stutterer's voice shows changes of pitch from word to word, and 
even from syllabic to syllabic, but during the utterance of a \mit-voiced 
.sound the pilch is inflexible. The normal speaker practically never holds 
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a vowel level in pitch. . . His condition in this regard may be thought 
of as being half way between normal speech and paraljdic speech, or as 
wavering between these two states.” 

In this study Ave have collected data on two processes in speech de- 
velopment: (1) the beginning of speech or “first Avords”; (2) the 
development of a speech Avhich may he understood by members outside 



Fis. 1. — Age ot onset of speech (in months). 


of the immediate family, and hereafter designated as “intelligible 
speech.” Although the figures from other studies are presented it does 
not seem wise to rely to any extent upon these figures for valid com 
parisons because pro.iects not specifically concerned AAuth speech de 
vclopment do not dilterentiate betAveeu the utterance of single Avords 
m.<I tl,c dcvclopmart „t ...Iclligiblc, connected speech. The 
moy not be closely hnted m time. The wk by D. A. JIccLth^ 
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an exception because he is concerned mth the language development of 
the preschool child. hlcCarthy concludes that “the absence of compre- 
hensible speech in a child of two and one-half 3 -ears of age should be 
considered a definitel}- abnormal condition.” Comparative Tables V 
and TI and Figs. 1 and 2 present the salient data. 


Table V 

ITrst Wokbs (Age ix AToxths) 



NO. 

ilEDIAN 

MODE 1 

MEAN 

1 S. D. 

CKITICAL RATIO 

Stutterers 

243 

1S.45 

24 

23.54 


8.49 

Control 

252 

14.25 

12 

16.12 

idrtH 

Hardr-Hoefers 

364 



14.19 



Meads 

50 



15.32 

1 3.0 1 



Table VT 

Intelligible Speech (Ace in Months) 



i NO. 

MEDIAN 

MODE 

MEAN 

S, D. 

CRITICAL RATIO 

Stutterers 

140 

30.48 

30 

36.21 

14.2 

1 6.854 

Control 

j 154 

22.38 

20 

24.18 

7.9 


The findings reveal that the stutterer is definitel 3 ' retarded in the 
initiation and development of intelligible speech. The veiy large critical 
ratio, 6.854, denotes a reliable difference between the two groups. The 
ratio indicates that there are 100 chances in 100 that the true difference 
is greater than zero. 

In 39 clinic reports tlie figures i-evealing retardation in speech were 
reinforced b}- a specific statement that the child was definitel)’- retarded 
in learning to talk; 38 clinic records noted the presence of infantile 
perseveration; in 40 cases plysicians recorded very indistinct speech; 
on 17 charts lisping was noted. In maiy instances the first visit to the 
clinic was made because the mother was concerned over the child’s in- 
ability to talk. \Yl\en. speech finally was initiated, it was accompanied 
b 3 - stuttering. This is the t 3 -pical clinical report corroborated b 3 ^ physi- 
cian, ps 3 ’'chologist, and social worker. 

It might be argued that these cliildren represent a group with a low 
intellectual rating. The average intelligence quotient for 166 stutterers 
on whom reports were available was 0.992. In the control group there 
were 161 records containing tliis information. The mean for this group 
was 0.976. Both classes are within the range of high normal intelligence 
and yet there is an appreciable difference between them in onset of 
speech. The difference cannot be accounted for on the basis of low 
intelligence. Tlie stutterer eiddentli- begins life with a specific deficienc 3 - 
in tlie armamentarium nccessar.v for speeeh. 

Discussion of ihc fiiidh\gs . — On the basis of tliese records the stut- 
terei"s differ most significantlj- from the control group in one respect, 
the initiation and development of intelligible speech. So many factors 
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enter into the complex picture of stuttering that only a few suggestions 
may be safely offered to explain the stutterer’s retardation. The most 
valid inference is that the stutterer begins life with a defective armamen- 
tarium for speech. This neural arrest some workers now believe to be 
inherited. Others hold that a prenatal or postnatal toxic invasion of 
the nervous system has damaged the speech centers and routes. In 
some cases only infantile perseveration or lisping bears evidence of the 
damage. In other eases the synergj'- is so seriously impaired that stut- 




Fig. 2.— Age oC development ol intellieiWe speech (in months). 


tering results. So tlie argument runs. The inference of a natively defec- 
tive armamentarium receives indirect support from Flechsig’s^° study of 
the embryologj’ of the brain. It shonld be remembered that the White 
House Conference survey established the fact that “the ratios of stut 
tering hoys to girls above thirty-six months of age vary all the wav 
from 3 over 1 to 8 over l.’-u Stuttering and malene/eSeXlI 
linked. It I.S interesting, therefore, to note that Karlin and Kenn^v 
inlorprcung PJccI.sie’s findings, smecst that the late develop o£ 
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spcecli ill llic male may be caused by a later myeliuization of the nerve 
tracts in tlie speech pattern. 'Whether the defect is one of temporary 
or iiernianent ablation, or impairment of certain neural centers or path- 
waj's, or of a delay in myeliuization of the fibers in the speech pattern 
is not hnoini. In this connection it should be noted that twinning is 
more frequent in stuttering families’^ and that twins are retarded in 
their language development.^^ 

Those who believe that stuttering is a functional disorder caused by 
an emotional maladjustment may find this hj'pothesis, at first glance, 
a direct contradiction to their views. It should be remembered, how- 
ever, that emotional disturbances may be the secondary or precipitating 
cause, not the primary cause of the stuttering. There maj' be a good 
man}- potential stutterers who never break over into stuttering. Their 
“margins of safetj-” are wide. If the environment, however, is unsat- 
isfactory, then the child may realize his potentialities for stuttei’ing. 
The provoking cause, indeed, is the emotional problem but the basic 
cause may be a natively inferior mechanism for speech. 

The same warrant of consistency may be given to those who hold 
that stuttering is set off by some iUness accompanied by a high fever. 
Endowed by inheritance with an inferior speech mechanism, the poten- 
tial stutterer may “ride the waves” successfully until a temporary 
infection or nervous disorder engulfs him. The illness may be of short 
duration, but the damage may be sufficient to precipitate stuttering. 

All in all, whatever theory one accepts, he is forced to recognize the 
strong possibility of a genic complex in stuttering, 

CONCLUSIOXS 

1. There was no demonstrable difference between the two groups in 
the conditions associated with the pregnane}' of the mother and delivery. 

2. The mean hiilli weight of the stuttering group matched exactly 
the mean birth weight established by Paber. The critical ratio between 
the stuttering group and the control group indicated that there were 
59 chances in 100 that the real difference between the groups is greater 
tlian zero. 

3. The average length of breast feeding was greater among the stut- 
terei-s than among the control group. Although the critical ratio points 
strongly to a true difference, a large number of variables precludes a 
positive finding. 

4. The stuttering childi'en were retarded in learning to walk when 
compared with a similar group of nonstuttering children. The critical 
ratio indicates that there are S6 chances in 100 that the true difference 
is greater than zero. 
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5. The stuttering children showed a serious retardation both in the 
initiation of speech and in the development of intelligible speech. The 
very large critical ratios indicate that there are 100 chances in 100 that 
the true differences are greater than zero. 
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THE EMOTIONAL AND SOCIAL DEMELOP5IENT OF GIRLS 
WITH HEART DISEASE 


Hahry B. Sua'ER, jM.D. 

Newark, N. J. 

F or the past fifteen years we have had the opportunity to study a 
large group of girls with rheumatic heart disease. These children 
were under the observation of oi\e group of observers throughout a 
greater part of their latter childhood and practically their entire ado- 
lescent period. Although the control varied slightly in the two differ- 
ent periods of observation, the personnel that studied the groups was 
practically identical throughout the entire fifteen years. In addition 
to the physical problems arising on account of their cardiac disease, the 
emotional and social development of these children offered an interest- 
ing field for study. 

Past studies of cliildren with rheumatic heart disease have empha- 
sized primarily the patliology and the prognosis. Although in some 
institutions attempts were made to establish a satisfactory social adjust- 
ment, particularly along vocational lines, none of these was very inten- 
sive nor have tlicy been very fully studied. 

As our experience with tlie children who had spent a residential period 
at the cardiac school increased, we were tremendously impressed by the 
absence of any instances of real emotional or social difficulties based 
on the cardiac disease. An estimate of this kind based purely on clin- 
ical imprc.ssions without substantiation either from specific studies or 
statistical data, was open to verv much doubt. Ordinarily, these chil- 
dren passing from hospital to hospital, out-patient clinic to out-patient 
clinic diverse in approaches and management techniques, do not offer 
the ncee.s.sary continuity for a stud.v in development. It is only under 
conditions such as we have been able to establish that a continuous record 
may be kept which offers material of comparative value in these studies. 

AIATERI-AL 

In order to study the effects of chronic disease and its necessarv limita- 
tions on the development of children with cardiac disease, a group of 21 
girls, who at the present time range between twelve and eighteen years 
was selected for stud.v. This group was selected from about 130 girls 
with rheumatic disease, associated with established and persistent cardiac 
involvement. The method of selection was stmpl.v to utilize children 

From tlic Therpso Grotto Residential School for Cardiac Children. 

MfLstcr*5 DL«sertatlon, FonJham University, 1037. 

21S 
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of the older age group that were available. In the period from 1923 
to 1928 the group was under our control at the Beth Israel Hospital 
in the Ambulatory Cardiac Clinic, and from the beginning of 1929 up 
to the present time, the group has been treated at the Theresa Grotto 
Eesidential School for Cardiac Children at Caldwell, N. J. AU the 
children studied have had residential time at the eardiac home. The 
clinic group consisted of 60 children, 21 of whom are known to be dead, 
19 whose records have been lost, and 20 who have been included in the 
present group for study. Seventy other children have been added since 
1929. The mortality of the group that has had a residential period at 
Theresa Grotto has been 6 out of the 90 children under observation for 
periods ranging from one to seven years. 

The institution is situated in the country about 15 miles from New- 
ark, has adequate grounds, and a building housing 12 children. There 
is a resident nurse, a resident teacher, and the necessary facilities for 
the medieal study of the group. 

In the organization of the personnel, there is only one outstanding 
difference from the usual plan in institutions for the care of the cardiac 
child. This group is in the direct charge of a pediatrician with the 
cardiologist, social workers, psychiatrists, and others acting as consult- 
ants. One of the primary results of this arrangement of personnel is 
that an attempt is made to evaluate and handle not only the physical 
disability but the mental problems that arise. 

The Theresa Grotto is primarily an experimental cliaic for the de- 
velopment of procedures and methodology to handle cardiac children 
to the best advantage. Practically all of tlie children accepted for 
study have come from the lower social and economic group. With the 
great number of children afflicted with rheumatic heart disease, and 
the small capacity of the institution, a selection was made of those we 
felt most required the care and help of an organized group. 

According to the best available statistics, the incidence of rheumatic 
heart disease in the schools of our community is approximately 1 per 
cent. Due to the limited facilities available, we have not as yet been 
able to develop a service for both sexes, and only girls have been studied. 

Rheumatic heart disease, as it manifests itself in childhood and early 
adolescence is a long drawn-out chronic infection with intermittent 
periods of exacerbation and remission. The children are admitted to 
the institution after an attack of cardiac decompensation for which 
tlicy have been hospitalized, or when found with active signs of rheu- 
matism or rheumatic heart disease. 


A. 1.0 seen in TnMc 1, ,l,c ago ot the discovory of heart disease 
disease h, ae,nired, hnUhe age thTd^t hTfa’S^ 
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liad deiinite Icnowledge that the child's heart "vvas affected. Table I 
also sho-K-s tlie number of hospital admissions for decompensation. This 
is a rather accurate criterion as to the severity of the involvement. It 
will be noted that the greatest number of decompensations are in cases 
6 and 18, one child having 3 and the other 4. These 2 girls are the 
only ones in our list that have involvement of both the aortic and the 
mitral valves. 

Table I 


CASE 

XO. 

PRESENT 

AGE 

AGE AT 
DISCOVERY 
OP HEART 
DISEASE 

KEMBER OP 
HOSPITALIZA- 
TIONS OPw THE 

decom- 

pensation 

TYPE OF 
VALVULAR 
LESION 

1 

12 

7 

1 

Alitral 

2 

13 

5 

1 

Mitral 

<j 

13 

s 

1 

Mitral 

4 

13 

s 

0 

Mitral 

5 

13 

10 

0 

Mitral 

G 

13 

10 

3 

SGtral and 
aortic 

7 

14 

0 

0 

Mitral 

8 

14 

2 

1 

Mitral 

0 

14 

G 

1 

Mitral 

10 

15 

C 

1 

Mitral 

11 

15 

10 

1 

Mitral 

12 

10 

7 

2 

Mitral 

13 

16 

6 

0 

Mitral 

14 

16 

7 

0 

Mitral 

lo 

IG 

5 

2 

Mitral 

IG 

17 

£» 

0 

Mitral 

17 

17 

7 

0 

IKtral 

IS 

17 

0 

4 

Mitral and 
aortic 

10 

17 

9 

0 

Mitral 

20 

17 

0 

n 

Mitral 

21 

IS 

7 

1 

Mitral 

A^ erngo 


7.5 

1.05 



The average length of stay in the institution was about twelve months 
and the average stay of the children of the group under consideration 
was fourteen months. As wiU be seen in Table II, the age of first 
admission to the Theresa Grotto Home varied from seven to thirteen 
yeai-s. Ordinarily, the child was admitted only once, but in a number 
of cases 2 or 3 admissions are noted. These readmissions followed acute 
e.vacerbations of the original infection while the child was at home, 
.severe enough to demand ho.spitalization, and later, return to the resi- 
dential school. The condition of the child on discharge as given in 
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Table II folloAvs the classification of the American Heart Association. 
The -weight gains also given in this table are an indication frequently 
not only of the physical improvement of the child, but of the disappear- 
ance of emotional factors that influenced the nutrition. 


Table II 


CASE 

NO. 

AGE ON 
ADMISSION 
TO 

THERESA 

GROTTO 

number 

OP 

ADMIS- 

SIONS 

total 

STAY 

(months) 

CONDITION 

ON 

DISCHARGE 

weight 

gained 

(pounds) 

1 

10 

1 

10 

llA* 

10 

2 

7 

2 

14 

1 

13 

3 

9 

1 

13 

1 

6 

4 

11 

1 

11 

llA 

22 

5 

10 

1 

16 

1 

35 

6 

12 

1 

12 

llA 

13 

7 

7 

1 

13 

1 

8 

8 

10 

1 

17 

llA 

30 

9 

10 

1 

11 

1 

20 

10 

8 

1 

23 

llA 

11 

11 

11 

1 

14 

1 

16 

12 

11 

1 

12 

1 

27 

13 

9 

1 

13 

1 

10 

14 

9 

2 

11 

llA 

12 

15 

11 

2 

24 

llA 

21 

16 

11 

2 

10 

llA 

21 

17 

9 

1 

13 

1 

21 

18 

12 

3 

30 

IIB 

35 

19 

13 

1 

3 

1 

10 

20 

11 

3 

14 

llA 

35 

21 

9 

1 

10 

HA 

12 


•Classification: 1, No symptoms; llA, symptoms on moderate exertion; IIB, 
symptoms on slight exertion. 


Social service surveys have been made on all of the children hy the 
social service units of the various referring hospitals. Psychiatric serv- 
ice and mental hygiene studies have been done by Dr. Fuller of the 
Graystone Park Unit, Department of Mental Hygiene, State of New 
Jersey. In addition to the studies by the mental hygiene unit, specific 
recommendations were made as to the management of the cases ad- 
mitted. These procedures were carried out in the institution, and the 
mental hygiene unit further furnished considerable help in readjusting 
the liomc eondilions of tlie children in preparation for their return after 
the stay at Theresa Grotto. No child whose intelligence was below 
the normal range was accepted into this group. Many of the chil- 
dren were admitted with definite psychic difficulties already estab- 
lished. 
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METHOD OF STUDY 

The metliods adopted for the study ivere practical onlj' because of 
tlie fact that tlie cliildren had been under tlie medical care of tbe writer 
for a long period of time. All the cases had been personally controlled 
by the author for periods of at least four years, and in some cases, as 
long as twelve yeai-s. This long time contact had established both with 
the child and the familj- the neeessar3' rapport so that the information 
desired was readih- obtainable and the difficulties ordinarilj^ experienced 
in establishing confidential contacts wei’e obviated. Eeeords extending 
back over a period of many j'ears, medical, social, economic and psj’’- 
chiatric, were available from the files. 

In every case, at least one primaiy complete social service survey 
made at or before the time of the admission of the child to the resi- 
dential school was available. There also was a complete psj'chologie 
and psj'chiatric survey made immediatel.v after admission. These pri- 
mar3' studies have been used to furnish the background for further 
development, giving a definite point of departure for the comparative 
studies carried out later. Separate interviews n-ere arranged for the 
child and the parent. These interviews were planned on the basis of 
conferences for vocational guidance, and as far as the child Imew, there 
was no record made during the interview. 

In addition to the discussion of vocational guidance questions, a rather 
intensive anal3-sis was attempted as to the general adjustment of the 
child, particularly in emotional and social fields. These interviews were 
recorded verbatim b3' a stenogi’apher in the adjoining room. The sum- 
maries of the case histories submitted were made from this interview 
material. In most cases, onl3' one interview was obtained. 

In addition to a study of the material so obtained, two 131)03 of ob- 
jective testing were utilized. “The Adjustment Inventoiy”* of Bell 
for the classification of the home, health, social, and emotional adjust- 
ment, and the “Personalit3- Schedule”- of Thurstone were emplo3'ed. 
“Wherever necessaiy, further pS3’chiatric studies were made. 

The primary difficult3' on admission has been the reaction of the 
child to an ov'crprotective home environment. In our experience it 
has been impossible to treat these children in their own homes without 
this factor entering to a vezy gi-eat extent. Frequently this factor en- 
ters in the primaiy examination conducted on admission. 

One child admitted to the institution, although fairlv well com- 
pensated, had not walked within two 3'ears of the admission date. In 
another case, the child gave evidence of so much disturbance at the 
time of her admission, that the S 3 'mptomatolog 3 ' might have been ascribed 
to cerebral damage. Her speecli was interfered with, she was extremel3' 
distrnctive, and entirel}' antisocial. Under observation in the institu- 
tion. where she had been admitted after the ps3'chiatrist 's evaluation of 
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her mentality as approximately normal, ivithin a year the physical evi- 
dence of disorganization disappeared, and although her social and 
emotional adjustment is not everything that might be desired, it is at 
least witliin the accepted standards for normally mental children. 


CASE HISTORIES 

We will first present a resume of the case histories as obtained from 
the interviews cited above. In addition to this interview material there 
has been incorporated into these summaries information concerning the 
child and the family obtained from other children and from the social 
workers who were in charge of these eases. All of these case summaries 
are divided into two parts. The first is a description of the status of the 
child on or about the time of its primary admission to this group. The 
second is the status, as closely as we have been able to determine, of the 
child at the present time. It will be noted that the interval of time 
between these summaries varies from two to eleven years. 


SUMMARIES OF CASES 

Case 1 . — At ten years. The patient is a small Jewish girl. The heart disease 
was first recognized at seven years and she was hospitalized for decompensation 
for ten months at that time, at Beth Israel Hospital. The social worker states, 
“Due to the intelligence of the parents, the child should straighten out.” The 
psychiatrist reports, “No mental hygiene problem, very superior intelligence." 

At twelve years. The father is a university graduate, admitted to the bar in 
New Jersey but has never practiced. He was a small manufacturer until the de- 
pression, after which the family, although not on oflScial relief, was supported to 
a very great extent by relatives. The mother is of the aggressive type, extremely 
disappointed in her present status. The illness of the child has been a matter of 
grave concern to botli parents, particularly because some recommendations that were 
made were financially impractical. The child is extremely bright, highly successful 
scholastically with an adult comprehension of the difficulties that exist. One of the 
major factors in the lack of friends and associates has been the feeling of social mis- 
placement. Although only twelve years old, she has established a definite boy and 
girl friendship that is probably thoroughly dramatized along the lines of the romantic 
literature of the period which she reads. In these daydreams she apparently is 
finding adequate satisfaction for her lack of personal social contacts. Many of her 
reactions are old for her age, and her reserve in the interview was very noticeable 
This was not a slijmess based on inadequacy but rather the well-poised control of a 
well-developed child. This child’s emotional difficulties are related to an unsatisfac 
tory honie and economic situation rather than to her physical condition. She has 
never uDhzed her physical handicap as a method of obtaining desired ends. 

Case 2.-Ai .seven ycar.s The first knowledge of heart disease in this child was 
at the age of five years. She was decompensated at six years and hnsn-f.r i J 
months. On admission, the psychiatrist reported, “Higiraveraee inteir' 
tion-gotting mcchani.sms on a basis of the cardiac natholrwrf >> a 
report, '‘All clnlclrcn in the family present potentini Imi worker's 

lack of discipline. All the children complain about favorit'-r ‘^“® h"-’ 

f’ount of her pliy>ical condition.'^ ^ child on ac- 

At thirt(n\ ytars. ThU patient h an Italian ' 1 1' 
colored neighborhood. She i.- greatly re.stricfed bv^the’ na^nV" Ti 

■ i'-wents. the element of over- 
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protecti\ene=3 in tins situation is counteracted liy tlie fact that this attitude is a 
customari, and accepted attitude in their onn social group. This child is attractive 
and ucll developed for her age. She was thorough!}' at home and uell poised, and 
spoho readily ■nithout hc'itation. There are no difBculties at the present time uith 
the other chddren in the family and there is no attempt to utilize the cardiac pathol- 
ogy to obtain desired satisfaction. Socially, she is very well adjusted. 

C\Se 3 . — .It nine years. The child is dcfinitclv below aierago in phjsical de- 
lulopnieiit. Her intelligence is of Ion 'iicrage grade and she presents no specific 
ricntal hjgiene problem. There is leiy little attempt at attention getting on the 
basis of her cardiac pathologi. 

-It thirteen vicars. The ui=e present' i thirteen rear old Italian girl, well de- 
1 eloped, of low aierage intelligence. She is one of G children in a first generation 
Italian faiiuly. The restrictions of this social group are evident but accepted. She 
has congenital sj-iihilis and is receiving treatment. She is a rather self-contained 
child and resents anything that reminds her of her phisical disability. She was un- 
willing to come to the intenicw, but after she armed, cooperated fairlj well. Her 
interests and accomphshments arc within the range of her ability. Her social ad- 
justment IS fairly good. Apparently in sonic of her social relationships, ie., her 
ability to escape from routine gjmnasium worh m schools, and tlie fact that some 
of her friends are somewhat careful as to her feelings concerning her heart condi 
tion, adiantagc is taken bj the chdd of her cardiac condition. In spite of this 
acceptance and the utilization of her heart lesion, within very marked limitations, 
she seems to haie no other reactions to her handicap. 

Case 4 — .It tleicn years. In this girl the first heart invohenient was known at 
eight 3 ears. The social service worker reports, “Child is nervous and irritable, 
sleeps poorly, goe-i to bed rather late, is rather difiicult to manage, cries easily, be- 
comes sullen.’’ Psjchiatrist’s estimation, ‘•-A.vcragc intelligence, easily distracted 
and not cooperative.’’ Home conditions veri poor, economic conditions veiy bad. 

At thirteen years. The patient is an average Italian girl, well developed, with 
an CAtrcmclv pleasant manner, a readv smile, a rapid answer. She is above her 
gwoup both m intelligence and poi=c. Sue seems to have no difiicultics of any land 
in her social adjustment. 

Case o. — At ten years. Tlie child w.as admitted from an orphanage. She was 
a iiormallj- intelligent child with no special mental hv'gicne problems. 

At thirteen years. The girl is well developed, about one year behind in scholastic 
work duo to lack of schooling. She lacks the poise and assurance that many of 
the girls of this group have, and cvhibits a certain amount of shyness. She is hav- 
ing a rather trying time; her motlicr died four years ago, her father iias remarried, 
and the cliild savs the stepmother is extrcmelv- jealous of the children. Her emo 
tioiial problems, although verv real and probablv interfering to a certain extent 
with her social adjustment, are not on the basis of the heart disease but rather 
on the basis of the home situation. 

CvsE 0 — At tiiclic ycats. This tw elv c j ear old girl has been very sick, and in 
the last three jeirs has Bjicnt most of her time in hospitals. There is no mental 
hvgicno problem except tiiat duo to prolonged invalidism. 

-It thirteen ycart. Tlio child is poorlv- developed. Slie is apparently somewhat 
shv- in ordinarj contacts, hut probably more at home in the interview due to our 
longtime contact. SIio shows no evidence of any emotional blockage duo to her 
heart condition except as she savs that under certain conditions she has a rapid 
heart bo.at which she believes to bo visible. IVlien this occurs, she is shy, nervous, 
and attempts to withdraw from public appearances. However, tins condition is not 
frequent, and in sjntc of it, she is spcretarv of her class, smgs solo jiarts in' the 
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glee club organization, and is chairman of the current events club in school. There 
are, however, factors in this child’s home that may produce ditBcultios in the 
future. 

Case 7 .- — At seven years. The first knowledge of heart disease in this child was 
at five years. The psychiatrist reports, ‘'‘Inferior intelligence, marked inferiority 
feelings, shy and retiring, probably on a basis of cardiac condition. 

At -fifteen years. The patient is a -well-developed Polish girl of a low normal 
group intellectually, iCio is having many real difdculties in adjustment. Although 
perfectly at home in the interview, her general reactions are those of extreme shy- 
ness and inability to make friends. Her inferiority feelings have been exaggerated 
by her low school placement which to a very great extent, has not been due to her 
Elness but to her lack of intellectual capacitj'. She explains her inability to make 
friends as based on a lack of desire to mix with Italian children socially. This 
probably is also a reaction to her own feeling of inferiority. Although this child 
presents many problems, there is no reason from the interview to believe that any 
of these problems has been aggravated by her physical condition, but rather to 
believe that the group training to ^Yhich she has been subjected at the institution 
may have helped her to make some classroom adjustments that othenvise could not 
have been possible. 

Case 8 . — At ten years. The first knowledge of heart disease was at two years. 
She was admitted to Baby’s Hospital at this time with pneumonia and empyema. 
She had recurrent attacks of carditis in January or February in each year for the 
next four or five years. At no time has there been any decompensation. This child 
on admission presented evidence of psychic disturbance on the basis of an ovei'- 
protective home environment. 

At fifteen years. Economic conditions in this home were unbelievably bad. The 
father was killed two and one-half years previously, and there has been extreme 
poverty since that time. The child is very sensitive to home conditions, to her lack 
of clothing, and to the poverty in which she is forced to live. The mother is totally 
incompetent, sick, and slovenly. This child has many personality difficulties, but 
all of them are based on home conditions and not on her heart lesion. 


Case 9. — At ten years. The finst knowledge of heart disease was at six years. 
She had numerous attacks of chorea. The psychiatrist states, “Average intelligence, 
guidance problem on account of attention-getting mechanism. Utilizes cardiac 
disability as a method for obtaining of attention.’’ She was at Caldwell eleven 
months, having been admitted as Class llA. She gained 20 pounds in one year. 
The social service worker reports on admission, ‘ ‘ Two years retarded at school and 
annoys children in class by actions. One teacher said she was always getting into 
trouble. ’ ’ 

At fifteen years. The patient is a Jewish girl, large for her age, rather attrac- 
tive looking. Low average intelligence and seventh grade school work is about the 
limit of her mental ability. She is having considerable difficulty in some of her 
studies, and is rather embarrassed by the lack of progress in school. She is inter- 
ested in dramatics and apparently has very little self-consciousness about public ap- 
pearances. Her social development is perfectly normal. There is no evidence of anv 
social or emotional difficulty on account of her heart disease. When questioned 
icgarding her school standing, she deliberately gave the information that she was 
one year ahea.l of her actual grade. She is taking dramatic lessons and is planning 
for the future oji the stage or in radio. ^ 


e.vsr. lO.-Jf nph. year... M Uim child the finst knowledge of heart disease 
was at SIX years. On wo separate psychiatric examinations, the child was ra^ed 
as of low average mtclbgcnce, and tl,e second time as a definiteh- inf . , 

s.,= =. .a.ut,a caM„ii 



226 


THE JOTJKXAL OF PEDLVTRICS 


During tliis period slie gained 11 pounds. She was rated in class IIB. She had 
one hospital admission for decompensation. The psychiatrist's examination showed 
a low average intelligence, and the psychiatrist reports, “I have obtained a rating 
that I think is entirely unftiir. In a test where the child was permitted to work on 
her own she seemed to show about average intelligence. She seems to go into some 
sort of a panic when you try to directly ask her a question.” There is no direct 
evidence in this case of an}' abnormal utilization of her cardiac disability. 

Jt fifteen years. The patient is a lifteen-year-old girl of definitely low mental 

ability. The younger brother is a low grade moron. The family has been on relief 

for two years. She takes no active leadership in any activities in school, and pre- 
sents no problem ns long as she is in a protected environment. Her heart disease 
probably furnishes her with the readily available explanation for all of her in- 
adequacies, and is frequently utilized as such. 

C-tSE 11 . — At eleven years. The first knowledge of heart disease was at ten 
years. Tliis child has normal intelligence and presents no particular mental hy- 
giene problem. 

At fifteen years. The patient is a well-developed, stolid appearing, Jewish girl 

with a ready mind and a fair amount of ability. She has a persistent educational 

drive probably greater than her actual mental attainment. She is in a difficult 
social position due to religious factors which seem at the present time to be the 
basis of most of her disturbances. Her attitude toward her heart disease is one 
cf absolute acceptance, with a tendency to ignore all of its implications and pos- 
sibilities. 

Case 12 . — At eleven years. The first knowledge of heart disease in the patient 
was at the age of seven years. The child was very difficult and badly adjusted 
both at home and in school. The psychiatrist reports, “Superior intelligence, bad 
homo environment, many difficulties on basis of attention-getting mechanism on 
her heart disease.” She stayed at Caldwell one year. She has had two previous 
attacks of cardiac decompensation. 

At sixteen years. The girl is in attendance at high school and is doing reason- 
nbly well. She is having a great deal of difficulty in her social adjustment on a 
basis of a feeling of inferiority about which she definitely complains. She at- 
tributes tliis to the fact that she is not able to dress well or to have the things in 
lior home that most otlicr children have. She shows a definite shyness. Ilffiether 
this is truly on the basis of the financial position of the family or whether it is 
duo to other causes has not been determined. There is no attempt at the present 
time to use her cardiac patholog}' as an escape mechanism. She does better on the 
personality tost than would be e.xpectcd by the inten-ieiv. 

C.\SE l ,^. — At eleven years. The first knowledge of heart disease was at six 
years. There was no hospitalization for decompensation. The psychiatrist reports, 
“Shows average intelligence n-ith no special mental hygiene problem.” She was 
thirteen months at Caldwell and gained 10 pounds. 

.It sixteen ytat.’i. The patient is a rather small, normally developed, Jewish girl 
with an extremely vivacious and happy personality. She is particularly interested 
at the present time in high school athletics and athletes. She apparently has a full 
social life, and in spite of her heart condition takes part in basketball, as a mem- 
tor of an ont.side team. The child gives the impression of an exceptionally well- 
adjusted adole.=ccnt gir] nho is having a very- good time in everything she does, and 
to whom the heart le.sion means ab.«olute]y nothing. 

C.^SE II. — -It nine years. The child shows average intelligence but there is 
definitely bad environment. The psychiatrist reports, “Utilizes sickness as an at- 
tention getting mechanism.” The father deserted this family when the child was 
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six months old. The older daughters are now married but for a long time were 
Jefinite social problems. The child, when she first came under observation at seven 
vears, had verj' definite adjustment problems both on the basis of the difficult home 
environment and the possession of sexual knowledge and interest far beyond her age. 

At sixteen years. The child is well poised and has made a successful school ad- 
justment. She is apparently developing along perfectly normal lines, and the 
extra protection that her lesion has given her has very probably been a saring 
characteristic in the life of this child. Her interests are normal for her age and 
she shows normal social development. She plans to be a dental assistant. This 
is possibly due to a long continued hospital contact, but her choice is well reasoned 
and intelligent, and there is no reason to believe she will not be able to carry it out 
to a fairly successful conclusion. 

Case 15. — At eleven years. The first knowledge of heart disease was at five 
years. For the last four years before her admission to Caldwell, this cliild had been 
completely hospitalized. Her mental hygiene problems are those of long-continued 
hospitalization. 

At sixteen years. The patient is a sixteen-year-old American girl of German 
parentage, the fourth of five children in a normal middle-class family. They have 
never been on relief as the father is a skilled laborer and has worked fairly steadily 
even through the depression. She is very large and has some difficulties due to 
the fact, as she says, that she is one of the two largest children in the school. She 
has a definite reading disability even beyond what might be expected with her 
slightly below average mentality. Her ratings on most of the tests probably are 
lower than is actually justifiable on account of this reading disability. She is not 
exceptionally shy, although somewhat retiring, and has only a few close friends. 
Her heterosexual contacts have not been established and although she is sixteen 
years old, her reactions are decidedly below her chronologic age. She has the ad- 
vantage of a home background that is relatively free from overemphasis either on 
her physical condition or licr mental handicaps. She is the only child in the group 
that is definitely left-handed. On the whole, she has made a reasonable adjust- 
ment to her cardiac condition. It is noticeable that the release from gymnasium 
which she has obtained on the basis of her condition is looked upon as a decided 
advantage and not a handicap. 


Case 16 . — At eleven years. Tlus patient was referred from the child Guidance 
Clinic. The social worker states, “Rather dull, low average type, stumbles over 
her words while talking.'’’ Psychiatrist reports, “Child guidance problem, inferior 
intelligence, organic handicap.’’ 

At sixteen years. The patient is an extremely attractive, vivacious, sixteen-year- 
old-girl of Italian parentage. She is working in a factory and has made excep- 
tionally good adjustment socially and in her work. She is e.xtremely interested in 
boys in general, and at the present time, one in particular. Her attitudes on sexual 
relationships are tj-pieal and normal of the age group. Her main resentment at 
homo is against the restrictions of the old-fashioned Italian family which are in 
this case fairly rigid. However, they are fairly well accepted since they are com- 
mon in the social group in which she lives. She completely suppresses all knowl- 
edge of her cardiac lesion and its possible limitations. The extremely bad show 
mg on the personality test is probably based on her history rather than her actual 
existing conditions. ^ 

Case 17.— At eight years The psychiatrist reports, “Hormal intelligence no 
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this group. .SIic has been fairlv successful scholastically and at the present time 
is ^\orking. Her ambitions and plans for the futuie are practical. Sociallj’, she 
seems to be making a normal adjustment for her age and social group, and there 
seem to bo no difficulties on the basis of her cardiac pathology. 

C.VSE IS . — At Iticlic wears. The first knoivlcdge of heart disease in this girl ivas 
at nine years. She nas admitted to the hospital in December, 1929, and stayed 
there for three years. From September 1931 to January 1935, this child alternated 
betucen the hospital and the convalescent home at Caldwell. She has had numer- 
ous attacks of cardiac decompensation. Since January 1935, she has been at home. 
The child has a mitral and aortic lesion and blood pressure 190 over 0. She is of 
superior intelligence, but slions the characteristic dependencies of a child who 
practically has been brought up in a hospital. The psychiatrist made no special 
recommendations because prognosis na*. so bad that it was not thought north nhile 
to attempt anj- special treatment. 

At scicntcen years. The girl is well-developed, especially pretty, with red hair 
and fair skin. She nas nell poised and very cooperative during the interview. Al- 
though a very attractive looking youngster, to the trained eye she shows the marked 
pulsations of aortic insufficiency. In spite of a very difficult home situation, this 
child seems to be well adjusted both socially and emotionally. 

Case 19 . — At thirteen years. The fir.st knowledge of heart disease in this patient 
was at nine years. There nas no history of decompensation. There had been 
three attacks of rheumatic fever with arthritis and one attack of chorea. The 
patient stayed at Caldwell three months and gained 10 pounds. This child was 
admitted on recommendation of the Child Guidance Clinic with the complaint that 
the child was absolutely unmanageable at home. 

.It scicatcca years. She is an extremely attractive Italian girl, well poised and 
physically noil developed. She is working at the present time in a factory but is 
nn.\ious to becoaie a dress designer, the handicap being purely financial. She is 
of better than average mentality and seems extremely well adjusted. The problem 
of her home is primarily that of a young girl in an Italian family with usual re- 
.strictions. It docs not seem that there is any special attention paid to her heart 
condition cither by her family or herself. She lives a perfectly normal life, has 
normal desires and realizations. Her social development is better than average. 

Cv.sE 20 . — .It cteien years. The first knonlcdgo of heart disease was at six 
I cars. The child was hospitalized for decompensation at seven years. She remained 
in the ho-pital five months. At nine vears she nas again hospitalized, remaining six 
months. .She stayed at Caldwell fourteen months and gained 35 pounds. Prevdous 
to admission, this child had spent almost the entire last five years in hospitals. 
The pevchiatrist reports, “Average intelligence with no special mental hygiene 
problem.’’ The home situation was totally inadequate, her mother having died when 
the child nas about live vears of age. The father remarried and died within two 
vears. 

At sc\cntc<n y<nrs. The home conditions of this child are so bad that she was 
di-cliarged from the institution to a foster home. In the foster home she has made 
a verj do-irable social adjustment. She seems to have no real emotional difficulties, 
'fills child IS a very submissive tvpc of youngster, and has accepted her heart 
disease without any special disturbance. 

Ca.sk 21 . — .It elctin years, 'fhe first knowledge of heart disease nas at seven 
years. This child showed all the reactions typical of ovcrprotection and was infan- 
tile even beyond what would be expected with a limited intelligence. Psychiatrist 
icports. “A low avenige intelligence.’’ 
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At eighteen years. The patient is a stolid, overdressed, oversophistieated girl, a 
rather dull normal with only seventh grade sehooling. She has made a fairly suc- 
cessful adjustment, making up for her intellectual deficiencies by a fairly attrac- 
tive physique and a willingness and desire for social contacts. Her comprehension 
of her disability or own shortcomings is practically nil. 

In addition to the data presented above in the summaries of the case 
histories, two methods of objective testing were employed. These tests 
were selected because they appeared to have been properly standardized 
and could give us some method of establishing comparative ratings. 
Furthermore, they were fairly easy to apply in the age group with 
which we were dealing. The “BeU Inventory” with its divisions into, 
home, health, social, and emotional adjustment, seemed to be particu- 
larly well planned for this work. 

Table HI 


Eatikg on Bell Adjustment Inventory 



BELL INVENTORY TESTING 

As will be seen in Table III, the “Bell Inventory” classification of 
the home adjustment shows a fairly average distribution. The distribu- 
tion, if anything, is a little better than would be expected in a normal 
group from the same economic class that these patients represent In 
tlic section on health inventory, this distribution, representing the per 
sonality health factors, shows in U out of 19 eases, average or better 
than average ratings and indicates only a slight increase in health con- 
sciousness above the figures for a normal group of this a^e 

o,n„.o,.e, “As 
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ficulties on the basis of the cardiac disease. The social rating on the 
Bell scale is of extreme interest. We are dealing ivith a group of chil- 
dren -n-ith a long-continued disabling condition whose social ratings 
according to the Bell scale are definitely above average. Of the 21 chil- 
dren under consideration, no single child has fallen below the average 
i-ating, and S out of the 21 show either good or excellent ratings. On 
the emotional adjustment, 17 out of the 19 children were average or 
better. Only 1 case. No. 16, rated very imsatisfactory. This rating, 
confirmed by the Thurstone Personality Schedule, can be very readily 


Table IV 


Classificatiox of Eatixgs ox THE Bell Ixvextory 



(Classificatiox Numbers) 




Home 



Sating 

Group 

Vo. 

of Cases 

0—2 

Excellent 


5 

3—5 

Good 


3 

6—13 

Average 


7 

14—20 

lirnsatisfactor 3 ' 


3 

20 — over 

Very rmsatisfactor 3 * 


1 


Health 



Sating 

Group 

Ko. 

of Cases 

0—1 

Excellent 


1 

2—4 

Good 


2 

5—11 

Average 


11 

12—10 

Unsatisfactory 


3 

16 — over 

Very unsatisfactory 


2 


Social 



Sating 

Group 

No. 

of Cases 

0—4 

E.xcellent 


1 

5—10 

Good 


7 

11—21 

Average 


11 

22—30 

Unsatisfactory 


0 

30 — over 

Very unsatisfactory 


0 


Emotional 



Sating 

Group 

No. 

of Cases 

0—3 

Excellent 


3 

4— S 

Good 


6 

9— IS 

Average 


8 

IS— 24 

Unsatisfactory 


1 

24 — over 

Very nnsatisfacton- 


1 

explained if the past history of this child is miderstood and 

evaluated. 

Tlie ivriter and his 

associates felt during the 

examinations that this 

rating was rather an 

expression of historical facts than of present emo- 


tioual difficulties. 


THURSTOXE PERSON.VLITY TESTS 

The Thurstone Personality Schedule which was the other objective 
test selected for this group shows a similar high distribution. Fifteen 
out of 19 children sliow average or better. Only 3 are emotionally 
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maladjusted, and only one Case, No. 16, to wliicli reference was made 
above, shows the need of any special therapy on the test. 

From the mass of material gathered at the interviews, we have at- 
tempted to tabulate some of the data in a form that would make it easier 

Table V 


Rating on Thurstone Personalitt Schedule 


CASE NO. 

AGE 

RATING 

CASE NO. 

AGE 

1 BATING 

1 

12 

57 

12 

16 

22 

2 

13 

43 

13 

16 

20 

3 

13 

37 

14 

16 

52 

4- 

13 

none 

15 

16 

24 

5 

13 

24 

16 

17 

98 

6 

13 

24 

17 

17 

none 

7 

14 

60 

18 

17 

28 

8 

14 

76 

19 

17 

54 

9 

14 

22 

20 

17 

27 


15 

45 

21 

18 

15 

11 

15 

44 





Table VI 

Classification of Ratings on Thurstone 
Personality Schedule 

The division into groups according to Thurstone is as follows: 

No. of cases 
0 
9 
6 
3 
1 


Batings 
0—14 
15—29 
30—59 
60—79 
80 — over 


Group 

Exceptionally well adjusted 
IVell adjusted 
Average 

Emotionally maladjusted 
Psychiatric admission note 


to visualize the actual development of these children. One of the fac- 
tors that interested us was the attitude of the child to her heart con- 
dition and the question of whether or not there was any direct relation- 
ship between the resentment felt at the disability and the physical ex- 
tent of the disability. A study of Table VII shows that apparently this 


Table vn 


case no. 


1 

2 

4 

5 
G 

7 

8 
n 

10 

11 


DEGREE OF 
DISABILITY 

ADMITTED 

RESENTED 

CASE NO. 

DEGREE OF 
DISABILITY 

ADMITTED 

1 

yes 

no 

12 

1 

no 

1 

no 

no 

13 

2 


1 

yes 

no 

14 

1 

no 

1 

yes 

no 

15 

1 

no 

1 

no 

no 

16 

1 

no 

1 

1 

1 

1 

1 

yes 

no 

no 

no 

yos 

yes 

no 

no 

no 

no 

no 

no 

17 

18 

19 

20 

21 

2 

1 

1 

2 

1 

yes 

yes 

yes 

yes 

yes 


resented 


no 

no 

no 

no 

no 

no 

no 

no 

no 

no 


IS not tnic. In determining the degree of disability for the purpose of 
tins table. Class 1 represents children who were able to take part in 
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practicallj’ all normal activities and had, therefore, very little restric- 
tion in their ordinarj* contacts. Those classified as Class 2 Tvere chil- 
dren for whom it was impossible to carry out the normal play acthd- 
tics of this age group with anything like the efficiencj^ that the aver- 
age youngster sliows. It will be noted that all the children in Class 2 
admit definite disability’ and that very many of the childi’en in Class 1 
also admit their cardiac disability. There were 9 cases out of the 21 
that refused to admit any disability at all. It was impossible to elicit 
from any of the childi-en any statement that would tend to show an 
attitude of resentfulness toward their disability. 

One other table has been added which presents an interesting meiv 
of the reactions of these children to their heart condition. All of these 
children are excused from attendance in gymnasium in the school. It 
will be noted that in Case 15 the child tells her classmates, with evi- 

Table vm 
GyMKASiTOi Excuses 


1. Special cardiac class 

2. Tells reason 

3. Tells reason 

4. Tells reason 

5. Tells reason 
G. Tolls reason 
7. Tolls reason 
S. Does not tell 

9. Tells reason 

10. Tells reason 

11. Tells reason 


12. Does not teU 

13. Tells reason 

14. Tells reason 

15. Tells Tvith pride 

16. Does not tell 

17. Does not fell 

18. Tells reason 

19. Does not tell 

20. Tells reason 

21. Tells reason 


deuces of pride, that she does not have to take gymnasium because she 
lias a heart lesion. Apparently to this child, this condition seemed to 
place her in a favored class. Out of the 21 cases studied, case No. 1 
being in a cardiac class, of course would find it impossible to hide the 
reason for her gymnasium excuse. Of the others, only 5 out of the 
20 have any reluctance at all about telling their plajTellows the reason 
for their excuses from gymnasium. All the other children apparently 
admit the reason ndthout any special feeling of incompetency. 

The characteristic statement made by these childi’cn in this connec- 
tion is: “Oh, yes, I am excused from gymnasium on account of my 
heart, but very many of my friends are excused from gymnasium. 
Some of them have appendicitis, and some of them have other condi- 
tions.” 

There does not seem to be any special feeling of disability' connected 
with gj'mnasium excuses in the public schools in our city. 

SOCIAL ACTIVITIES 

As another clieck on the social development of these youngsters, it 
was interesting to sec how many of them actually took an active part 
in the social life of the school and their community. Of course, as small 
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a group as this does not lend itself to statistical analysis, but even a 
ciu-soiy glance over Table IX which shows the activities of these chil- 
dren in leadership in schools, clubs, etc., fui’nishes a very interesting 

Table IX 
Club Activities 


1 . 0 

2. President of school council 

3. 0 

4. 0 

5. 0 

6. Secretary of current events 

7. Secretary of social club 

8 . 0 

9. Cheerleader, chairman of program and entertainment committees 

10. Treasurer of social club. President of dramatic club, solo singer 

11 . 0 
12. 0 

13. Editor of school paper 

14. Glee club, solo parts, class secretary, chairman current events 

15. 0 

16. Vice president, treasurer social elub 

17. President social club 
IS. Class president 

19. 0 

20. Secretary social club 

21. President social club 


commentary on their social development. Certainly, this group as shown 
by the table is more active in the social life available than the average 
child could possibly be. 

In Table X, an effort was made to find out what the reaction of 
this group was to public appearances. The assumption was made that 
if a child suffered from a definite feeling of inferiority she would be 
very unlikely in the ordinary schools of the community to attempt 
performance in public. Nine out of the 19 children examined definitely 
perform in public, and this certainly may be accepted as evidence of 
the lack of any general tendency in the group to withdraw. We have 
classified this reaction to public appearances according to 4 groups. 


Table X 

Public Appearances 


CASE NO. 

CLASSIFICATION 

NO.* 

CASE NO. 

CLASSIFICATION 

NO. 

1 

4 

3 

3 

3 

2 

0 

1 

2 

2 

s 

1 

o 

3 

4 

5 

S i 

s 

S 

<> 

10 

1 

3 

1 

1 

4 

3 

3 

O 

4 

~n i 

12 

13 

14 

15 

IG 

17 

18 

19 

20 

21 

”1. lAisiiKcs: iiKoq tint , 

oasfifui, 3, performs; 4. indiffer^ 
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1. The child who definitely dislikes to make a p\iblic appearance. 2. 
The child who wonld like to make the appearance but feels a certain 
sense of insecurity and bashfulness. 3. The child who actually per- 
forms in public. 4. The child wlio is entirely indifferent, neither de- 
siring to perform in public nor being especially distressed by the neces- 
sity when it arises. 

As will be seen in Table X. only 5 of these children were classified 
as group 1 definitely showing some withdrawal tendency; 4 as group 
2 which may be taken as indicating children in whom some inferiority 
complex exists; 9 as Group 3 children who are actuall 3 ' malring some tj^je 
of public appearance; and 3 as Group 4 children who although occasion- 
ally making a public appearance, are not particularlj* interested in this 
sort of thing. Although the group is small, the distribution is extreme 
enough to make one feel that at least for the group as a whole there 
has been no definite disturbance that would interfere with their making 
public appearances. 

One other ver}’ interesting observation has been that where a child 
suffers from a serious ailment, there is usuall}’- a tendenej' on the part 
of the family to overeompensate for it. When there are other children 
in the family, this very frequently gives rise to a very unpleasant and 
sometimes a serious situation. Sibling rivalry is very hard to ascertain 
in an interview, but where the entire family is Iniown, as is the case with 
the group under consideration, very frequentlj- evidences of sibling 
rivalry ma}' be obtained from the other children. Table XI gives a 
classification of these cases which we believe to be fairlj- accurate. 


Table XI 
SiBLIXG Kivalbt 


CASE XO. 

CLASSinCATXOX 

2CO.* 

CASE XO. 

CLASSIFICATION 

NO. 

1 

X 

13 1 

1 

o 

0 

14 

2 

3 

1 

15 

0 

4 

1 

IG 

0 

5 

1 

IT 

0 

6 

0 

IS 

1 

7 

1 

19 

2 

s 

0 

20 

2, disbelieres otlier 

9 

0 


child ’s illness 


1 

21 

0 

11 

0 




o 1 








•X, no sibling; 1, normal; 2, excessive; 0, nothing-. 


Onl\- 3 of these children show excessive rivalrj- at the present time. 
This was a very definite part of the attitude of verj' manj’- of these 
cliildren when first seen. In Case No. 20, the sibling rivalrj' is so in- 
tense that although the other child really is seriously ill, this child is 
unwilling to admit the possibility of any real illness. 
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VOCATIONAL INTERESTS 

Most of these children are approaching, or have already entered into 
the age group where definite vocational guidance is necessary. A tab- 
ulation was made of the vocational interests and choices in Table XII. 

On the whole, the vocational choice is very similar to that of any 
group of girls of like age in the economic and social status from which 
these children were drawn. There is, however, a preponderance of serv- 

Table XII 


Vocational Choice 


1. 0 

11. 0 

2. 0 

12. Nurse 

3. 0 

13. Secretary 

4. Secretary 

14. Secretary 

5. Secretary 

15. 0 

G. Nurse 

16. Nurse, dietitian 

17. Secretary 

7. Dress designing 

8. Factory hand 

18. Nurse 

9. Commercial art 

19. 0 

10. Radio acting 

20. Nurse, technician 

21. Factory hand 


ice vocational choices; nurses, dietitians, and technicians. On further 
questioning most of the girls seem to have been influenced primarily 
by the fact that for so great a part of their lives, they have been in 
contact with hospitals and hospital personnel. It is only natural, 
therefore, to expect that many of them will set up as their oivn ideal 
some individual within the group with which they have been in close 
association. 


Some very interesting information was obtained on the problem of 
heterosexual contacts. These girls ranging from twelve to eighteen 
years are in an age group where the development of heterosexual inter- 
ests is an extremely important factor in evaluating their general de- 
velopment. Information of this type was obtained with unusual facility 
because the interviewer had stood for many years in loco parentis to 
the children. As a matter of fact, his professional prestige and their 
own long liistorj" of dependencies made them especially confiding. We 
have attempted in Table XIII to classify these contacts in five groups. 
Group 1 where heterosexual contacts are not desired were girls that 
exhibited the ordinary attitudes of girls about nine or ten years of a»e. 
Some of the characteristic statements in this class were, “I don’t like 
any boys,” or “Boys in my class are fresh, when the teacher talks to 
them, they think they are smart.” “Parties are better when there are 
no boys there, beeausc they make too much noise.” “We are much 
better off without hoys. Our science teacher thinks so ” “I don’t like 

to go out with boys yet.” “I don’t think they notice your clothes but 
tlie Kiris do. 



236 


THE JOUEXAL OF PEDIATRICS 


Table Xm 

Heterosexual Coxtacts 


CASE NO. 

Pr.ESEXT AGE 

CLASSIFICATIOX 

C.VSE XO. 

1 

1 present age 

1 

CliASSlFI CATION 
NO.* 

1 

12 

4 

11 

15 

2 

2 

13 

1 

12 

10 

1 

3 

13 

1 

13 

10 

4 

4 

13 

1 n 

, o 

14 

1 10 

4 

5 

13 

1 

15 

16 1 

3 

6 

13 

2 

16 

17 

5 

7 

14 

1 

17 

17 

4 

8 

14 

3 

IS 

17 

4 

9 

14 

4 

19 

17 

4 

10 

15 

1 

20 

17 1 

3 




21 

IS 

4 


•1, A’ot desired; ", bashful but desired; 3, accepted but reticent; 4, frank; S, aduit. 


In Group 2, we took for classification what is apparentlj' a veiy 
frequent attitude in earlj’ adolescence. The tj-pe of answer that was 
obtained in the interview was something along these lines; “I don’t 
care for boys very much.” “I don’t know veiy many boys, sometimes 
I wallc to school with a bo.v. ” “I feel sort of self-conscious with boys 
at a party. I guess I am bashful. I guess they Imow it too. They 
tease me and say I am bashful.” 

In the tliird group we have attempted to include those who have 
accepted and established definite boy and girl relationships, but still 
at the same time are reticent when questioned concerning these relation- 
ships. Ordinarily, this makes up a very large group, but in the inter- 
views as conducted, there are only 4 cases that fall definitelj'- into this 
classification, and from wliom it was impossible to get any definite 
statement as to their attitude toward boys. Characteristic statements 
in this group are such as: ‘‘I don’t think boys spoil a party, but I 
don’t care whether they are thei’e or not.” “I loiow some boys but 
I don’t go to their houses.” “My girl friend has a boy friend but 
I don’t have any special boj^ friend.” “Sometimes you have more fun 
when boys are there, and sometimes more fun with girls.” 

Group 4 is the largest group among the older girls in the series. 
Here their very definite interest in boys is manifest, but it is an interest 
in groups of boys rather than single individuals. Most of these chil- 
di-en state that thej’ like mi,xed parties rather than parties nith girls 
alone, and they like to go out in crowds ivith boys and girls. They 
all energetically deny interest in any special boy, and apparently this 
is true as most of the contacts seem to be those of groups of girls with 
groups of boys rather than individual contacts. 

There is really only one case in this whole series classified as 5, the 
adult type of relationship where a definite boy and girl friendship has 
been established with the idea of a future marriage. This type of rela- 
tionship of course, is completely out of the range of adolescence. 
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INFLUENCE OF PHYSICAL DISABILITY 

There has been a large amount of investigation done on the effect 
on children of the presence of visible physical deformities. Common 
experience has shoivn that the sufferer from infantile paralysis with 
the lame leg; the child with a harelip; the child with a noticeable birth 
mark, have all tended toward a psychic disturbance based on the physical 
deformity itself. Whether the knowledge in the child of the extent of 
the physical deformity, or the reaction of the community to this deform- 
ity is a primary factor in these psychic disturbances has not been evalu- 
ated. Oscar M. Sullivan^ says : 

“It is quite essential that even in the earliest years the right principles for 
dealing rvith the handicapped condition as it affects the child shall be understood 
by the parents and by the others around him. Otherwise in the pre-school period, 
01 in the out-of-.school time, the child may receive such a conditioning that he can 
never face the world adequately and play a self-contained individual’s part 
in it. . . . ” 


In spite of the fact that this writer advises the development of com- 
pensatory accomplisliments, he states in another part of the same paper 
this recommendation: 

“A second important recommendation of the mental liygiene advisers is so 
to train handicapped children that they avoid the escape habit. They should know 
from the beginning that they will have to face realities. Pity and coddling have 
no place in the treatment of the handicapped child .... ’’ 


It is worthy of note that a phj'sical deformity in itself is not always 
the cause of psychic disturbance. The saber scar of the dueling student 
in a German university has a very close resemblance to the facial de- 
formity following an automobile accident; but one would never com- 
pare the feeling of pride that accompanies one with the distress and the 
desire to withdraw that is the result of the other. Similarly, in our 
eyes, the harelip is no greater deformity than the large plate lips of 
the Ubangi maiden which in her social group is a sign of great beauty. 
The reaction of the social group to these voluntarily inflicted deformi- 
ties always contains wuthin it this element. How true this is is still 
further brought out by the general concept in poetry and literature 
that a deformed body contains a deformed mind; that the hunchback 
and dwarf while jesters for a court had always to be reckoned with as 
treacherous, antisocial, and destructive. This vie^vpoint u'e believe is 
sometimes not fully appreciated. R. A. Jefferson" states • 


“ . . . Whc.eas the visibility of the one type defies secrecy and promotes a 
compensatory psychobiological striving while the world makes allowances the 
luddenness of the latter, wffh secrecy and shame which so frequently a’ccom 
panics, makes of social adaptation a doubly difficult task. . u 


We do not believe that this is 
social adaptability of these childr 


time, because in our experience, the 
en wlien proper mental hygiene pro- 
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cedures ]ias been instituted, is very much greater than that Avhich may 
be iioped for in any group of visibly physically deformed children. In 
support of this contention. Brenton M. Hamil,^ states as follovs: 

“ . . . Much 5s continually being said about the inferiority feelings which 
develop in an individual as a direct expression of his feelings of incapacitj' 
because of a physical abnormality. This may be true in rationalizing adults. . . . 
The abnormality in itself is not the greatest handicap. The emotional conflicts 
wliich result because of parental or social attitudes regarding these abnormalities 
are of most importance. A person who is constantly hearing some kind of refer- 
ence to his abnormality or who is constantly having things done for him which 
he is capable of doing with some degree of efficiency himself, will either show a 
quite natural reaction, revolt, or he will take advantage of the situation to get 
unhealthy recognition because of his physical handicap. Constant attention to 
a handicap, whether it be in the form of nicknames relating to it, or whether 
it bo in the form of sjTiipathy or special privileges because of it, will usually 
become a type of nagging in the interpretation and emotional response of the 
afflicted. Children with speech difficulties may withdraw because of revolt at being 
unable to make themselves understood. The cripple may withdraw because of revolt 
at being unable to exert his ego in play competition with normal children. The 
child who has undetected faulty vision or color blindness, or the cliild who 
unknowingly does not hear wcU may withdraw because his sincere attempts in 
his best possible accomplishments are looked upon by the teacher or parents as 
lack of effort. The other most common reactions in such cases are regression, or 
temper tantrums and flghtiug. 

A child has an ability for interpretation of the attitudes of members of his 
environment ...” 

The idea is widely held that the development of a child should be 
considered as a nnilary thing with the realization that in order to have 
normal and satisfactory adjustment, all of the factors entering must be 
normal. In this view, a sound mind in a sound body is the ideal, and 
the development of a sotnid emotional and social being in the absence 
of a well body has been denied at least by implication. In the handling 
of these children very many workers liavc stressed the importance of 
eslablisliing eompen.satory mechanisms for the plysieal deformity. The 
ability of the child to develop some special talent as a compensation for 
its general physical inability has in my opinion, two very definite dis- 
fidvantages. The first is that very frequently the ability developed is 
of no social importance, and secondly, very many cliildren do not posses.s 
even the latent qualities that are necessary for the development of 
outstanding perfection in aiij’ field. There is also another veiy definite 
weakiie.ss in a policy of compensation. When the child ultimately real- 
izo.s, under some special stress, that these eompen.satory activities are 
not real, tlie damage to his self-c.stecm and to his personality, is likely 
to be vci'v severe. 

In this group we have children who liave a pliysical deformity and 
handicap. Tlie deformity is not visible, and altiiough the child from 
a very early age has knowledge of this deformity and tlie limitations 
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which it imposes, in some instances even greater than the limitations 
imposed bj' visible pbj'sical deformities, it has been our observation that 
the presence of these handicaps has not caused any marked deviation 
from the standards of ordinary conduct or any disturbance in the de- 
velopment of normal social relationships. The data that we have pre- 
sented in the tables, particularly the factor of social adjustment in the 
Bell Inventory where no single child in the whole group has fallen 
below an average social rating, is certain indication of the ability of 
these children, under proper guidance, to develop perfectly normal so- 
cial contacts. If this is true, the primary cause of psjmhic disturbance 
is not the knowledge of the handicap bj’- the child itself, but rather in 
the reaction of the child to evidences of recognition of this handicap by 
the community in which it lives. As a matter of fact, in these particular 
children the disease does not detract from their attractiveness but rather 
enhances it. The high color of the person with mitral valvular disease is 
likely to be considered a very attractive feature, and the large moist eyes 
of the patient with chronic vahnilar disease in reality lend a certain type 
of beauty to the features. To the untrained observer, the child that 
has attained a physical adjustment so as to be able to carry on most 
of the ordinary procedures, offers a picture of perfect health. We. 
believe that in the type of treatment offei’ed, one very essential factor 
enters that to a great extent may contribute to the successful adjust- 
ment that these children make. It will be noted that with the separation 
of the child from the family for a period of over one year, the element 
of overprotectiveness in the home has been definitely minimized. It is 
also an interesting observation that the sense of guilt felt by the parent 
in these cases has to a great extent been dissipated, due to their contact 
Avith many children of the same type in other families, and their con- 
tacts with parents of other children Avith lieart disease. This sense of 
parental guilt Avhich is ahvays a serious factor in the management of 
sick children, particularly children Avith chronic or incurable illnesses, 
is often aggravated by the method in AA'hich the history of the case is 
obtained. 


When one remembers that the parents start Avith a sense of guilt 
and then everyone maybe of a dozen people, physicians, social Avorkers, 
psychiatrists, etc., in taking the history lays ginat stress upon the hered- 


itary factors this sense of guilt is greatly increased. They go into great 
lengths as to Avhether the father, mother, grandparents, uncles, or aunts 
have ever had rheumatism or heart disease, and the sense of responsi- 
bility for the condition continues to groAv. In our oaaoi Avork, Ave have 
made it a special point that in obtaining the familial history of the 
condition, care be exercised so as not to create the impression that this 
is a disease visited upon the children even to the third generation 
These children, removed from homes ordinarily on the poverty level 
with improper food, with improper facilities, Avith Avorried and di§’ 
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tracted parents, are placed in an en\dronment where all of these factors 
are removed. A feeling of complete security is established by the in- 
stitutional personnel. Although when the children are first admitted 
and during the following period of observation the restrictions are very 
severe, it has been our policy that as soon as it was medically permissible 
to permit the child up, the assumption was made that the child was 
perfectly normal and able to do everjdhing that it pleased. It is sur- 
prising how easy it is to instill a feeling of complete adeqiiacj’^ at the 
same time as they are being taught the necessity of certain restrictions 
and control. Our policy in the institution, brieflj’’, has been to keep 
the child in bed as much of the daj’’ as was necessary, but under no 
conditions to permit interference with the child’s activity in the time 
that she was permitted up. We found that if this time was carefully 
apportioned, and the child was constantly watched, there was no danger 
to the child physicallj- from this procedure. 

There is no question in our minds that from the standpoint of the 
development of healthy mental attitudes, this is the only procedure 
that will not create a constant feeling of physical inefficiency. A study 
of the cases offered will show that once these habits of control of physical 
activity, within the limits set by the child’s own condition and recog- 
nized by her, have been established, these procedures can then be car- 
ried out by the child unsupervised without creating conflicts and dis- 
satisfactions. The acceptance of the idea of the possibilit3' of cardiac 
death in other children combined with a real ability to ignore its ap- 
plication to oneself has been characteristically present in the interviews. 
This definite feeling of euphoria that is so characteristic in tuberculosis 
also seems present in heart disease. When these children were ques- 
tioned regarding their reactions to the Imowledge of the death of other 
members of this group, the responses although formally satisfactory re- 
vealed a total lack of emotional involvement in the death of another 
child. This was particularly noticeable in view of the fact that the 
girls had lived together in a relatively small community group over a 
fairly long period. One or two of the children did sa3>- that when very 
.sick, the3" felt a fear of death but now that their condition had im- 
proved, although the3- realized that other children who had seemed 
perfectly well had died of heart disease, this did not appty to them. 
This protective mechanism apparentty is of great value in avoiding emo- 
tional disturbances on a basis of their cardiac patholog}'. 

In the choice of vocations, as will be seen in Table XII, a veiy large 
percentage of the group have expressed the desire of entering into the 
field of nui’sing or one of its allied branches. This is to be expected as 
all of these children have had rather extensive hospital experience, and 
naturall.v many of tlieir ideals have been determined 1)3* their environ- 
ment. Wlicn these children were informed that nursing opportunities 
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were closed to them on account of their heart condition, the reaction al- 
ways indicated that this had been considered if not directly, at least 
subconsciously, that they were prepared to obtain the same tj’^pe of sat- 
isfaction in some available form when the opportunity to do bedside 
nursing w'as denied. The large percentage of the children who plan 
to do secretarial type of work is not based on the feeling of physical 
inferiority, but is rather approximately the percentage that would select 
this tjTie of w'ork in any group from the same social and economic back- 
ground. 

We have presented here a fairly large group of girls noth rheumatic 
heart disease who have been under intensive observation for a relatively 
long period of time. We find that although many of these children 
come to us with definite social and emotional maladjustments, under 
reasonable care, most of these problems may be solved. 

The two primary factors that enter into these problems are the par- 
ents’ guilt complex, and the child’s utilization of its organic defect for 
purposes either of attention-getting or for the development of her own 
feeling of security. The separation of the child from the home makes 
it possible to establish healthy normal attitudes both in the child to- 
ward the organic defect, and in the members of the household toward 
their sense of responsibility. This is very much easier ^vith children who 
have no visible deformity than it could possibly be in children where 
the deformity is always a cause of comment in the community. 

On account of the small number of children involved, none of this 
material is suitable for statistical analysis, and therefore, is presented 
only in tabular form. 

SUMMARY 

For the past fifteen years we have had an opportunity to study a large 
group of girls with rheumatic heart disease. In addition to the physical 
problems arising from their cardiac disease, the emotional and social 
development of these children offers an interesting field for study. 

A group of 21 girls, w'ho at the present time range between twelve and 
eighteen years of age, were selected for study. The age of discovery of 
the heart disease varied from two to ten years, wdth an average age of 
seven and one-half years. All of these children had a residential period 
at the Theresa Grotto Kesidential School for Cardiac Children at Cald- 
well, N. J. The average length of this residential period was fourteen 
months. The average age on admission to the cardiac home was eight 
and one-half years. The average age of the 21 children in the group 
studied at the time of the final study was fifteen and one-half years. 
Complete social service and ps.vchiatric studies were made on all of these 
children on admission. These preliminary studies to which were added 
complete long-time observation and control, which included physical. 
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economic, and psychiatric details, furnished the background for tlie 
present study, Tlie time interval between tlie preliminary studies and 
a fmal survey varied from two to eleven years. 

Two methods of obtaining the data were utilized. The first was a 
critical study of all the material in the files over the entire period during 
which the child had been under observation, checked and correlated with 
a final psycliiatric study by tlie interview method on each child. These 
studies were felt to be of paiticular value as these children had been 
under the personal control and medical supervision of the observer for 
periods ranging from three to fifteen years. The second method utilized 
was the testing of the entire group by the “Bell Adjustment Inventory” 
and the “Thurstone Personality Schedule.” 

Those objective tests gave ratings that corresponded veiy well with 
the ratings given by the first method, and ma.v be summarized in the 
following conclusions ; 

1. Although the child from a voiy eai’lj' age has knowledge of the 
disability and the limitations which it imposes, in some instances even 
greater than the limitations imposed by visible physical deformities, it 
has been our observation that the presence of these handicaps has not 
caused any marked deviation from the standards of ordinary conduct or 
any disturbance in the development of normal social relationships. 

2. That one of the important factors in the development of emotional 
and social difficulties in these children has been the sense of guilt of the 
parents. 

3. That another major factor in the development of these difficulties 
has been the attitude of overprotectiveness in the home based on the 
fear of tlie cardiac disease. 

4. The utilization of a residential school for cardiac children offers an 
opportunity for the establishment of a successful mental hygiene pro- 
gram and leads to the disappearance in most of these children of unde- 
sirable mechanisms established in the home. 
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Critical Review 


THE NATURE OP THE AMERICAN DIET 

JuiiiAK D. Boyd, M.D. 

Iowa City, Iowa 

E arlier reviews in this series have discussed the nature of nutri- 
tional needs of the human organism, and the manner in which 
they may be met.^ Evidence was jjresented to establish the preva- 
lence of suhoptimal states of nutrition. One must infer from the 
numerous studies in this field of investigation that a large proportion 
of the people of this country are handicapping themselves through 
the inadequacy of their diets. The extent and significance of this 
status is not appreciated by the population at large nor by many of 
those concerned with problems of health. This rewew is directed 
toward analyzing some data concerning food consumption in this 
country and comparing the findings with dietary standards designed 
for optimum nutrition. 

In preparing this presentation, publications by various divisions of 
the federal and state governments have been used freely. The re- 
cently published reports of the Committee on Poods of the League of 
Nations summarize in themselves most of the salient points brought 
Out in this review and have been of great assistance in its preparation.^ 
Some of the data and information have been gained from unpublished 
reports or from personal correspondence with directors of experi- 
mental stations and with others who have studied the problem of 
nutrition in the field. The author gratefidly acknowledges the ex- 
cellent cooperation and a.ssistanee of these agents. 

Several methods of approach have been used in studying the nature 
of food consumption. By correlating the number of people with the 
data regarding production, impoi-t, and export of various commodities, 
apparent per capita consumption may be computed. Surveys of foods 
purchased or consumed in sample areas may be taken as representa- 
tive of the area as a whole. Individual variation in food habits as 
compared with the community as a whole may offer an index of the 
degree of uniformity of nutritional practices. Data so obtained may 
be studied in terms of geographic localitj', occupation, economic and 
social level, age of the constituents of the population, race size of 
family, or other constants. Each of these methods is subjeet'to error 
in compilation of data and of interpretation. However, discrepancies 
lose significance when the same qualitative conclusions are reached 
through studies conducted in different sections of the eountrj' by 
independent investigative personnel, using diverse methods of attack 
The massed statistics do not offer strictly quantitative information 
yet they indicate tlie prevalence of grossly deficient diets, and even 
greater prevalence of suhoptimal states. 

A high degree of correlation may be demonstrated between the 
ade^acy of diet and many constants in the manner of life of the 
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indiTidual or the cominunity. The lower the expenditure for food, 
the greater the likelihood of deficiency; yet in every level of outlay 
for food, much improvement could be accomplished through more 
intelligent choice of foods. Suitable diets are favored through home 
production of the necessary components; however but few areas use 
their facilities efiSeientl3" to insure adequate seasonal or year-around 
supplies of certain foods. Studies of pi’oduetion show that the sup- 
ply of some essential foodstuffs must be increased considerably if the 
average need for such commodities is to be met. In the upper eco- 
nomic brackets, the per capita consumption of necessary foodstuffs 
falls significantlj^ below a desirable level. Probably the fii’st step 
necessaiy for the betterment of the nutritional state is to make the 
people aware of the advantages of optimal nutrition in contradistinc- 
tion to maintenance or subsistence levels. 

STAADARDS FOR ATORMAD NUTRITION 

Faetox’s needed for nutidtion include the following: biologicallj’' 
valuable protein; the minerals which enter into the composition of the 
tissues or which are used in metabolism; the various vitamins; sources 
of energy. The latter may be supplied as earbohj^drate, protein, or fat. 
Qualitatively, nutritional needs are similar at all ages; quantitatively, 
they varj- both as to the total and as to the amoiuit of indii’idual con- 
stituents. During the period of growth the requirement for proteins and 
structural minerals is relativelj' or absolutel}' greater than in the 
adult. In the latter, moreover, the requirements for replacement are 
greater than is geuerallj' recognized. Dmfing the period of early 
maturit}’, needs may continue at levels approximating those of active 
growth if optimum nutrition has not obtained during the earlier years. 
The quantitative need for some factors will vaiy not only with age, 
but also with the nature of the occupation, geographic location, and 
other constants. Some data have been expressed in terms of the adult 
male unit, on the premise that requirements for the remainder of the 
population are aliquot proportions of this unit. Such data may be 
misconstrued as applied to the child, especially as regards protein and 
bone-building minerals, since the requirement of the child is not a 
linear function of that of the adult. This is particularly^ important in 
evaluating the consumption of milk, eggs, and meat. 

Foodstuffs vary greatly in their content of nuti’itional essentials. 
Thej' may be characterized roughlj’- into two groups, those which 
offer appreciable concentrations of minei’als, vitamins, and first-grade 
proteins and those which are principallj' valuable as sources of energy. 
The first group includes foods such as milk and its products, eggs, 
fruits, vegetables, fish liver oils, fresh meat products. The second 
includes some articles which have certain nutritional mrtues other 
than their calorie content, but which for various reasons are less valu- 
able than other foi'ms of foods. Examples include the starches, 
sugars, and most fats; the highly milled cereals are included with the 
starches in this categoiy. The fbocls in the first group are often desig- 
nated as protective foods because of their dependability in complet- 
ing the quality of the diet. "Wliercas inadequacy of calories is en- 
countered in the lower economic levels of some regions, this is far less 
common than deficiency in protective foods. From the monetary 
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standpoint, tlie nonprotective starches, sweets, and fats are the cheap- 
est sources of energj’, whereas meat products are among the most ex- 
pensive. Cereals in their native form have nutritive properties suffi- 
cient to rank them as protecthm foods ; as consumed, however, most 
of their valuable constituents have been removed or destroyed in the 
processing neeessaiy to insure keeping qualities or to enhance their 
appearance. The protein of legumes and of some cereals, while note- 
worthy in amount, is less available for tissue building than that from 
meat or milk. When supplemented with liberal amounts of milk, the 
quality of cereal protein is assured. Unmilled cereals constitute a 
valuable source of iron, a dietaiy essential which is lacking in some 
areas. However, Sherman has pointed out that the increased use of 
cereals usually results in a lessened intake of calcium and of vitamins 
A, C and G.^ 

Sherman states that the American dietary as a whole tends to sup- 
ply an excess of protein, but insufficient calcium, and that, whereas 
proof is less positive, there is reason to believe that a large proportion 
of American families are underinsured as to vitamins A, C, and G.^ 
His observations concerning protein apply to the adult rather than to 
the child; on theoretical as well as practical grounds, there is reason 
to believe that the diet of the child is frequently deficient in protein. 
The League of Nations Committee emphasizes the need for supple- 
mentary vitamin D because of the very limited amounts of this vita- 
min in foods commonly eaten and because exposure to sunlight is 
often inadequate. 

In assessing the quality of diets, various levels of nutrition must 
be recognized. A publication of the Department of Agriculture offers 
diets designed to meet different degrees of availability of foodstuffs.® 
The first of these will supply all essentials in liberal amounts and as- 
sure the optimum state of nutrition. The second is adequate, but 
offers less margin of safety against deficiency. The third is of mini- 
mum adequacy; it barely meets nutritional needs and does not pro- 
vide for much storage nor for unusual needs. The fourth is designed 
for use in nutritional emergencies; not with the idea that it meets 
nutritional needs, but with the hope that its use will lessen the inade- 
quacy which would result from unguided use of food at times when 
allowances lie below the minimal level. Even though such diets are 
not recommended for continuous use because of their inadequacy, 
they are superior in quality to those commonly used in some marginal 
groups of our population. 


In outlining desirable nutritional practices, the optimal diet should 
be the ob.ieetivc; it should be one which will suppty evei-ything which 
will contribute toward the achievement of radiant health and normal 
development. Several authorities have published such diet lists for 
the various ages of childhood and for the adult. These are in general 
agreement that the child should receive the following each day- one 
quart of milk ; one egg ; two or more liberal servings of vegetables 
one of which should be of the pigmented variety, and preferably one 
should be eaten raw; simi ar amounts of fruit, part of which sLuld 
be fresh, preferably raw; liberal amounts of butter; fresh lean meat 
or fish once a day if possible; cereal products, sweets, and fa“Tn 
amounts sufficient to complete the diet, but not to replace any m 
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foods Specified in the foregoing. This agrees essentially with the 
recommendations of Mrs. Kose.® those of the Committee on Nutrition 
of the League of Nations, and those of the Department of Agriculture 
of the United States. The diet advocated by the Department of 
Pediatries of the University of Iowa for the control of tooth decay is 
similar to these others, but it includes in addition a teaspoonful of 
cod liver oil daily, throughout the year.' In the minimal and emer- 
genej' diet recommendations of the Department of Agriculture, the 
level of milk intake is maintained at and 1 pint a day, respec- 
tively. To meet the economic need, larger allowances of legumes, 
dried fruits and cereals are suggested, with some reduction in the 
amounts of lean meat, fresh fruits and vegetables, and eggs. In each 
of the diets cited in the foregoing, i^reponderant use of protective 
foods will be noted; they supply from 40 to 77% per cent of the 
total calories. In contrast to these values the diets employed in 224 
American families, as analyzed by Sherman, offered only 20 to 30 
per cent of the calories as protective foods.® 

In evaluating the diet practices of a community it is much easier 
to detect and define trends than to determine with accuracy the exact 
intake of an individual or of a community. Marked differences exist 
from famil.v to familj^; food use varies with the season of the year 
and with the financial status. Conclusions may be directed toward 
eertain aspects of the diet or toward the status of iiutrition as a whole. 
One may consider individual variations, or the general condition 
within the community. To simplify these problems in this review, 
attention has been directed toward the degree of consumption of milk, 
eggs, meat, vegetables and fruits as an index of the use of protective 
foods, and of sugar and cereal products, representative of the less 
valuable foods. 

COXSOMPTIOX OF MILK 

It is necessary to distingui.sh between data pertaining to the use of 
total milk products and those concerned with the consumption of milk 
and cream. In the manufacture of butter, which accounts for about 
a third of milk production, the protein and mineral content remain in 
the buttermilk. "Whereas some of this will be ingested as cheese, the 
average consumption of the latter is not great enough (4 to 5% 
pounds per year per capita) to represent much of the milk diverted 
for buttermakiug. The use of gross figures has led in some instances 
to the apparent use of milk in amounts considerably greater than 
actually consumed. Wherever possible, the data quoted in the dis- 
cussion to follow mclude only milk or cream used as such or as in- 
gredients in other foods. 

The gross daily milk production in this country in 1934 averaged 
98,940 million pounds.® If prorated among the population of the 
United States, this woidd allow .somewhat more than 0.8 pint per 
capita."’ Of the total, 12,008 million pounds were consumed as milk 
or cream on the farm where it was produced. In addition, about GO 
per cent of this amount was retailed by the producer in ad.i'aeent 
areas. The remainder was used for but'termaking on farms, fed to 
calves, skimmed or separated for butterfat, or sold at wholesale. Pro- 
rating that consumed on the farms, the allowance per capita of the 
inhabitants of rural areas is 0.57 pint. When the consumption and 
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production are considered regionally, tlie average obtained varies from 
a low of 0.36 pint per capita in the North Atlantic states to a high 
of 1.06 pints in the we.st North Central region. These amounts may be 
augmented slightly through the retailing of milk in the rural areas, 
but in general the evaluation probably i.s fairly correct. iMoreover, 
it is in fan- accord with the reports from various state authorities as 
to observed average consumption. 

Data for urban consumption of milk are available through the re- 
sults of numerous local surveys. In Baltimore the average daily per 
capita consumption in the higher income district was 0.874 pint, as 
compared with 0.697 pint in the lower income area.^’^ In Philadelphia 
from an official survey including 3,413 families, the average ivas 0.65 
pint.’= A house-to-house survey in Burlington, Vt., showed that the 
younger children received more milk than those who were older, the 
average daily intake ranging from 1.19 pints to 0.41 pint.^^ In Rich- 
mond, Va., the average consumption was calculated to be 0.414 pint 
daily, as compared with 0.741 pint in New York City.^^ In New 
Hampshire, eight cities between 12,500 and 77,000 population reported 
average consumption varying from 0.71 to 1.12 pints.^® In several 
large cities on the Pacific coast, the average milk consumption was 
from 5 to 6 pints per week per capita (0.7 to 0.85 pint).^® In southern 
industrial districts, the range was from 3 to 8 pints per week per 
capita (0.4 to 1.1 pints). 


When individual variation from the local averages is studied, a 
better picture of the status is obtained. Thus, in a study of all the 
children of preschool age (over 6,000 children) at Gary, Ind., it was 
reported that 57 per cent had no milk on the day of the survey, and 
that only 19 per cent had received a pint or more. In the highest 
income group 38.5 per cent had received no milk.^^^ In a Kentucky 
survey it was reported that milk consumption averaged almost a pint 
a daj", yet 28 per cent of the children received less than that amount.^® 


In a Virginia survey it is stated that 40 per cent of a group of children 
of preschool age did not receive milk, and that of the school age group 
only 32 per cent received as much as a pint a day.^® In Texas only 
28 per cent of a group of 993 children received as much as three cups 
of milk a day."® In Alabama not more tlian 50 to 60 per cent of the 
farm families studied produced enough milk for their own use ; among 
the negro farmers the condition was still less favorable."^ In villao'e 
studies in Maine it was estimated that children of preschool a"e avev- 
aged 2.7 cups, scliool children from 1.7 to 2.4 cups per day.-^ '’in two 
small towns in Jlassachusetts, one located in a dairv area and the other 
not, 64 per cent of the children in the former received a quart of milk 
daily, whereas only 16 per cent in the latter citv used that amount ^3 
In 895 farm homes in New Hampshire, 73 per cent of the households 
owned eows and avei-aged 0.9 quart consumption per capita per dav 
The remainder of the families, liotvever, nsed bnt little milkh T„ 
Sonlh Caro 10 per cent of the rural population are saTd t ha™ 
no eotv.s and to pnrehnse almost no millt. Of the 47 per cent trim had 
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From the foregoing, it is evident that 
proportion of the children may receive a 


in most regions, a varving 
desirable amount of milk. 
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At the same time, there is as large or a much larger number whose 
milk allowance is clecicleclly below the amount necessary for suitable 
nutrition. 

To appreciate the need for stress on the level of milk eonsumption 
for the ehild, it is necessary to review his needs for pi’otein, calcium, 
and phosphorus, and to consider the potential food sources of these 
three essentials. According to accepted standards, the child needs a 
gram of protein per pound of his proper hodj' weight each day, or 
about 70 grams for a ehild of ten years. A quart of milk will supply 
half of tills amount. An average serving of lean meat will furnish 
from 12 to 18 grams of protein; an egg, 6 grams; a large dish of oat- 
meal, about 4 grams; three slices of bread, about 3 grams. The total 
protein equivalence of these foods will barelj’- meet the predicted need. 
If the milk allowance is reduced to a pint, it will requii’e an additional 
liberal serviug of lean meat to replace its protein value. If no milk 
is used, protein deficiency seems inevitable. In view of the ease of 
ingestion and the low cost of protein in the form of milk, its ad- 
vantages seem obvious. But milk offers other advantages as well. 
Tlie calcium need of the child is estimated at a gram a day; this 
amount is needed to peiunit the calcification of the hard tissues to keep 
pace with their growth in volume. A quart of milk a day will supply 
this amount in a readilj" usable form, together with a desirable amount 
of phosphorus. The calcium content of lean meat is negligible."® 
"WTiereas some other foods may be used as a source of part of the 
calcium, their concentration of lime salts is such that a dispropor- 
tionately large amount must be ingested in order to acquire the neces- 
saiy supply. Balance studies have shown that with suitable amounts 
of vitamin D, the ehild may maintain a desirably positive calcium 
balance with 24 ounces of millc a day; the larger amount lessens the 
hazard of inadequate mineralization of bone.^' 

CONSUJIFTION OP EGGS 

In comparison with the recommended level of consumption, the ob- 
served use of eggs parallels in its inadequacy that of milk, with out- 
standing variations above and below the general average in different 
regions and during different seasons of the year. The summary of 
average per capita consumption of eggs from the League's report is 
set at 199 per annum, or 0.55 egg per daJ^ In some of the midwest 
states the average level of eonsumption is considerably greater than 
this number; the average value reported from certain districts of 
Kansas was 9 eggs per week;"® Montana, 10 eggs per week;®® in 
Nebraska, during a period of low market value for eggs, the average 
consumption approximated two a day per capita.®® In Wisconsin, on 
the other hand, a report of egg consumption during the winter months 
indicated that with high market value, very few were used.®^ Li a 
Kentucky suiwey the consumption averaged an egg per family per day ; 
eggs were almost entirely absent from the winter diet, whereas at the 
time of greatest yield, only 62 per cent of the children received eggs 
as often as twice a week. It was stated that eggs were considered as 
money and that in their stead less marketable products were used.^® 
Other reported averages of weekly per capita use were 5.5 in Florida ;®® 
4.5 in Georgia ;®® 6.3 in Illinois as a whole, but S when the rural con- 
sumption alone was considered 4.6 in Louisiana;®® 5.5 in Missis- 
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sippi 5 in New Hampshire 8 in rural Ohio 4 in South Carolina 
3 to 4 in the South Appalachian region 6 in Utah.®® It wiU he 
recognized that these studies must he corrected for regional and sea- 
sonal peculiarities and that much individual variation in consumption 
exists. In the Gary study, which was cited in the survey of milk 
consumption, it was found that 60 per cent of the children had eaten 
no eggs on the day preceding the questioning.^^ In the southern dis- 
tricts eggs were used in fewer numbers hy the negro population than 
by the remainder. 

consuiiptiok op meat 


The average annual consumption of beef, pork, and mutton in the 
United States during the years 1930-34, according to data presented 
by the League of Nations Committee, totalled 136.5 pounds per 
capita.®'* The largest part of this, 78.1 pounds, was pork, which be- 
cause of its high fat content cannot be considered as equivalent in its 
protein value to the other meats. While much of the fat may be re- 
moved and used as lard, large amounts of it are consumed in the form 
of bacon and salt fat meat. The protein content of pork side meat is 
only half that of equivalent weights of heef. Correcting the above 
values for the relative protein content, one may estimate that the 
average per capita protein ingestion as meat amounts to 27.4 grams 
per capita per day. This is supplemented by the consumption of 
poultry and of fish, which is not large considering the country as a 
whole, but which is quite large in some areas. When used, however, 
it usually replaces, rather than supplements, the use of other protein 
foods. Li rural Illinois, the annual per capita consumption of chickens 
is quoted as 10 in rural Kansas, 15.®® In the states adjacent to the 
Great Lakes much fish is used ; the amount is not stated.^® In a Florida 
survey consumption of fish averaged 9 pounds a year per capita for 
whites, 12 pounds for negroes. 

Marked regional differences are noted in habits of meat consump- 
tion. Consmnption of beef is greater in urban than in rural areas ; 
in the latter the use of pork predominates, especially in the South. 
In a regional Kentucky survey it is stated that 60 per cent of the 
rural families have no meat otW than fat salt pork for eight months 
of the year ; this however is served three times a day to children and 
adults alike.*® Aside from its fat and its low content of protein this 
form of meat is of questionable nutritional value. A similar condition 
prevails throughout the greater part of the South. In general con- 
sumption of meat in these states is too low; yet a disproportionate 
amount of the food budget as a whole is said to be diverted to this 
expensive form of food. 


Although in parts of the country the protein consumption of the 
adult members of the population probably exceeds their need it 
doubtful whether many cildhren of any region receive much more 
than enough to meet their requirements, fn the southern states it is 
very questionable whether a considerable proportion of the nonula 
tion at any age receive protein in sufBeient amounts. This is denend 
ent on the low consumption by these individuals of milk eggf and' 
lean meat. The high level of consumption of cereals ar,d if ’ ^ 

probably lessens this defieiencv in considerable defrrpp legumes 

the feet that pro, eh. fro... ™se.„ble 
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luimaD organism than that from milk or meat products, the safety of 
sucli a regimen is still open to question. Sloreover, dependence on 
cereal sources for protein usually results in a reduced intake of cal- 
cium, vitamins, and iron. From dietary studies alone, one ivould pre- 
dict the prevalence of nutritional anemia and hypoproteinemia among 
many of the inhabitants of the southern states. 

rOXSUMPTIOX OP FKUITS AXD VEGETABLES 

Data expressing the total consumption of fruits and vegetables in 
rural areas are inadequate, due to lack of accurate information con- 
cerning the amount of these foods produced and consumed at home. 
Yet by observing the number of families raising gardens, the natime 
and amount of material typically pi'oduced, the type and amounts of 
foods canned, stored or otherwise preserved for winter use, and the 
extent to which such families purchase these types of foods, an esti- 
mate can be made concerning the adequacy of their ingestion. Field 
surveys indicate quite unanimously the high percentage of farmers 
who make little or no use of the garden for the production of fresh 
foods during the growing season, and canning and storage are not 
utilized in an effective manner. In a Kentucky study^® it was reported 
that whereas most families had gardens, only few varieties of foods 
were raised. Green beans were the vegetable most commonly raised, 
and the planting of carrots and green vegetables was small in amount. 
Very few foods were stored for winter. Canning, chiefly of tomatoes, 
was inadequate in amount. Only half of the families studied stored 
even potatoes for winter use,- in their stead, dried beans were used 
daily. Although tiie region was adapted to the production of fruit, 
80 per cent of the families rai.sed none, whereas otliers had only a few 
jicaches or apples. 'iVild blackberries were used extensively and com- 
prised the only fruit canned by two-thirds of the families. The situa- 
tion in Xcw Hampshire was quite similar. Although most families had 
gardens, few used them effectively. Vegetables and fruits were used 
in season, but home canning averaged only 20 quarts per famil.v. 
.Seventy per cent of the families have trees which bear fruit, yet oulj' 
half of the people serve fruit twice daily.-* In the southern states 
where all-year gardening is po.ssible, the winter gai'den usuallj' con- 
sists oidy of a patch of turnip greens or of eollards. Practically with- 
out cxeepfion, reports from rural areas tliroughout the country indi- 
cate that although the consumption of fre.sh foods may approach ade- 
quacy during the growing season, their use is very limited at other 
times, tliat provision for storage and canning is not adequate, and that 
hut few fresh products are used during the seasons when they must 
be purchased. 'Vrhere it is possible to estimate the average annual 
consumption in terms of their proportion to the total diet, they repre- 
sent possibly half the amount that has been recommended. In some 
areas the diet is devoid of vegetables other than dried beans and con- 
sists Ilirnughont the winter of beans, bread, fat salt pork, and syrup. 

coxsujrrTiox of cnRiHL products axd of sugar 

C'ei-eal foods usually are palatable, cheap, and satisfying as far as 
the appetite is concerned. It is natural that they should till a large 
place in the diet. If restricted to a proper proportion of the total, 
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their use is to be encouraged. However, when together with fats they 
usurp a major place in the diet, their use contributes to malnutrition. 
Jloreover, they usually are used in a form which preserves little of 
their vitamin and mineral content. At best, they contribute nothing 
unique in nutritional value ; as often used, they supply only a form 
of cheap energy. The use of cereals in a condition approximating their 
native state would greatly increase their nutritional contribution ; this 
is not practicahle hecause in such form thej’’ often are less palatable, 
are less adaptable in the preparation of haked goods, and become 
rancid or infested verj' readil}'. Limited amounts can be eaten as 
cooked cereals ; manj'' of these as marketed offer little other than starch 
and vegetable protein. If eaten with milk or cream, the latter has 
the more outstanding nutritive worth. 

Sugar has little to commend it as a food, other than its cheapness, 
ready avaUahilitj’, ready combination with other foods, energy value, 
and pleasant flavor. Yet this food comprises the source of a fifth to 
a sixth of the calories in the average American diet. The data quoted 
by the League’s Committee-'* indicate an average daily per capita 
consumption of 4.5 ounces, equivalent to 540 calories. In a New York 
rural survey, the consumption by younger children was estimated at 
3 ounces a day; for men, 5 ounces.^^ The average daily per capita 
consumption of wheat in 1932-35 is quoted at 0.61 pound, or over 
1,000 calories.^^ Li Table I the percentage distribution of calories is 
expressed in terms of the diet I'eeommended for the child of ten to 
twelve years by Jlrs. Hose,® that observed in 224 typical American 
families as quoted by Sherman,® and the results of a federal survey 
of diets of families of wage-earners and clerical workers in North 
Atlantic states.^^ 

Table I 


XATUr.E OF FOOD 


FEBCEKTAGE DISTRIBUTION OF CAL OBIES 
PRESCRIBED | OBSERVED 


Cereal products 

20-25 

38.2 

30.25 

Fats 

13--L4: 

10.32 

17.14 

Sugar and sweets 

6- 8 

10.06 

12.37 

Eggs, meat, cheese, etc. 

Milk and its products 

7- 8 

20.76 

14.60 

34-38 

8.08 

9.79 

Vegetables and fruits 

17-18 

12.04 

14.74 


The values expressed in the two general diet averages represent 
foods served to both children and adults, whereas the prescribed foods 
are designed specifically to meet the needs of the child. The latter 
will be somewhat higher in milk products than is e.ssential for the 
adults, although the same regimen may be used for each with profit. 
The preponderant use of meat products in the observed dietaries com- 
pensates in an inadequate manner for the deficiency of milk in a form 
which is economically extravagant. The preponderant use’ of cereals 
and sweets and lessened consumption of vegetables in the observed 
dietaries is noteworthy. Data regarding sugar consumption indicate 
that more is consumed than meal surveys reveal. Possihlv this is tlnp 
to the consumption of candy and other sweetened product^ apart from 
the meals Otherwise it suggests an inordinate ul of suga?by soTe 
individuals as compared with the average data for the whole gro^! 
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ECOXOMIC FACTORS IX THE XATtJRE OF THE DIET 

"Witliin tlie lower brackets of income, there is direct relationship 
between tlie expenditure for food and the quality of the diet. In a 
eomparison of purchases by families whose weekly food expenditure 
ranged from $1.20 to $4.17, the use of each t3'pe of foodstuff increased 
with the amoimt expended for the diet as a whole; the most marked 
increase was in vegetables and fniits, and next in meat products. Of 
these, fresh foods showed gains out of proportion to dried products, 
yet the use of canned fruits increased markedlj'. Other aspects of 
the same stud.v, which was conducted in typical areas of the North 
Atlantic, Pacific and east South Central industrial districts revealed 
that individual diets ma3' fail to correspond in adequac3'’ to the level 
of expenditure.^® It was found that in each region some families man- 
aged to maintain quite satisfaetoiy dietaries even with minimal out- 
la3', whereas similar numbers failed to receive satisfactory foods even 
at the upper level of expenditures. With the negro families it has 
been noted that with increased outlay, the tendency is to bu3’- larger 
amounts of the same poorer qualits’’ foods used by those in the lower 
brackets. In each industrial region studied, the average food eon- 
■sumption was very inadequate with minimal expenditure, and did not 
become dependabl3- satisfaetoiy except in the higher brackets. A 
weekl3* expenditure of $2.00 or more per capita appeared necessary 
as a minimal average allowance for adequacy. 

In the rural studies reviewed, it may be observed almost without 
exception that food consumption is determined in large measure by 
the natui'e and amount of produce raised at home. In most areas 
local production for home use falls far behind its possibilities, and 
measures for tlie preservation of food are generall3’' inadequate. 
Where products have a good market value, the3' are more often sold 
than used. In the single-crop regions, especially those farmed bs”^ 
small renters, there is resistance to the use of lands for garden pur- 
poses. During the time when such crops had low market value, the 
use of the laud for small gardens increased, but with restoration of 
good prices the practice was discontinued. 

Another obstacle to the improvement of the level of diets is the 
ignorance and indifference which is commonl3’ encountered in regard 
to the bod3-'s food needs. The people have become so accustomed to 
eating as a source of pleasure or as a means of silencing hunger that 
the3' do not recognize nutritional requirement beyond these ends. 
Campaigns of education through demonstration units, school programs 
and extension work in farmers’ organizations probablv null prove the 
most effective agencies. While elevation of the standard of living in 
the underprivileged groups will relieve some of the more glaring 
nutritional defects, the habits of whole communities will have to be 
altered before good conditions will prevail in them. 

In a considerable proportion of the children of these who are finan- 
cially able to afford good food, the intake falls below the requirements 
for optimum health. This must be attributed to unfamiliarity with 
the importance of proper eating. In the teimis of elements of nutri- 
tion, these deficiencies concern chiefl3* the intake of calcium, protein, 
vitamin D, and in lesser measure vitamins A, C, and G. In terms of 
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foods, these deficiencies reflect inadequate use of milk, fruits and 
vegetables, and deficiency of vitamin D either as sunshine or as one 
of its food sources such as cod liver oil. 

In a recent discussion of dietary inadequacies in the British Isles, 
a correspondent quotes Mellanby on the delay in general utilization 
of the nutritional discoveries of the past two decades."*^ If the prob- 
lem had been one which applied primarily to adults rather than to the 
oncoming generation, it would have received more acclaim. To expect 
healthy, strong adults, it is necessary to feed them well during the 
period of growth, not merely to prevent disease, hut to build for the 
best possible health. The comment continues by stating that the 
superior athletic ability of the Finns as compared with the British 
youth is less mysterious when it is remembered that the daily milk 
consumption of the former is three times as great as that of the latter. 

SUMMARY 

Statistics concerning average food consumption and surveys of eat- 
ing hahits establish that the American diet is decidedly below the 
standard of optimum adequacy. Even among those who can afford 
the best, many individuals receive poor diets. In the poorer groups, 
the incidence of poor nutritional habits is vast. Such a situation 
inevitably lowers the level of health of the population. Certain 
measures would aid in the correction of these conditions. Educational 
measures should be directed toward familiarity with relative food 
values. This should lead to the increased use of milk and its products, 
vegetables, and fruits. In rural areas the encoui’agement of home 
production of valuable foods and their preservation for use through- 
out the year would he most important. In urban areas it is necessary 
to familiarize members of households with proper distribution of ex- 
penditure for food so that less may be spent for foods of low biologic 
worth, and more for those which are more essential. In many areas, 
the readjustment of food habits would be relatively minor, whereas 
in others it will he necessary to bring about marked reorganization of 
the dietary regimen if outstanding malnutrition is to he corrected. 
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Waldorf Astoria Hotel, New York 


Round Table Discussion on Diabetes 


Chairman: EUiot P. Joslin, MD., Boston, Mass, 
Assistant ; Priscilla White, M.D , Boston, Mass 


CHAIEMAK ELLIOT P JOSLIN — ^Before proceeding i\ith the round table dis 
cussion, 1 Tvould like to say a feir words about the incidence of diabetes in children 
I believe that there are about tnehe thousand diabetic children under the age of 
twenty years and eight thousand under the age of fifteen years in this country now, 
■whereas before insulin, the frequency was one thousand cases per year. Dr. White 
feels there is one diabetic child for eveij eight thousand normal children. The exact 
incidence is not definite Eeliable statistics indicate that there are probably be 
tween ten thousand and eleien thousand diabetic children living in the United States 
The number of unclassified cases is going way up 

The mortality before insulin was discovered was quite high. One thousand chil 
dren afflicted wath diabetes died per jear in the United States in the preinsulin days 
The discovery and use of insulin has changed this gruesome picture greatlj. Now 
one child in one hundred dies pei year. The present day diabetic child will outlive 
the doctor. 


Years ago it was difficult to settle the question whether or not a child was a 
diabetic. The repeated venipuncture resorted to jears ago was an obstacle to 
diagno',is Today a capillary blood sugar lest for diagnosis is a relativelj simple 
procedure and has replaced the venous blood sugar determination 

An interesting question is how manj patients with gljcosuria later turn into true 
diabetics Tins question has received special studj bj Dr Marble at Colorado 
.Springs, will be reported upon, and will appear in the near future in the Journal 
of Medical Sciences Patients with renal gljcosuria should be watched during life 
A blood sugar determination in children having upper respiratorj infections is 
unreliable. It should therefore be remembered that a blood sugar determination for 
diagnosis does not count in the presence of an infection, i e “cold in the head ” 

A vvord should be said about the duration of life of juvenile diabetics. Here 
again the picture has changed No diabetic patient under nineteen years of age died 
m Boston in 1935 In Stettin there was no death in coma during one recent vtar 
I quote from a recent studj bj the Metropolitan Life Ins.irn„..o r ^ ^ ^ ' 

afflicted with diabetes at the age of ten vLrs ami tit 7, ^ 

31 7 vears Now compare the fife expectSl of a 1 abet i " 7® 

s.vtv five vcirs with that of a normal person at the same’fl "Thr} f 

of a diabetic at the age of snxtj five jears is eight jears, tl't of an 'fpp'S;";: 
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calletl iioriunl good lic.'iU’u non-diabotic pirton at the same age is t^\clve years. In 
other rrords, the average diabetic child today has a better chance of living longer 
than the average doctor, for it has been repeatedly demonstrated that the average 
practitioner enjoys his art of medicine for a period of approximately thirty years. 

Xow, nhat are the causes of death from diabetes in children? (1) Diabetic coma, 
(2) pulmonaiy tuberculosis, (3) infections, (4) hj-poglycemia, (5) accidents, (6) 
miscellaneous causes. 

Table I gives the incidence of death from these causes since introduction of in- 
sulin in 1922. 

T.vble I 


Results or Fifteen Ye-uis' Treatjient op 1,063 Diabetic Children — ^August, 

1922-1937 

Living 959 Dead 104 



1 DEATHS 
j COMA 


DEATHS — ^XOXCOMA 


DATE 

TDBERCH- 

LOSIS 

IXFEC- 

TTOA’S 

1 HYPO- , 
I GDYCEMIA 1 

ACC^)E^^'S 

1 

ailSCEL- 

IiAA’EOUS 

1922-1927 
Total 35 

Av. duration 

NO. % 

NO. % 

NO. % 

HO. % 

NO. % \ 

NO. % 

2,7 yr. 
1927-1932 

32 91 


3 9 

0 0 

0 0 1 

0 0 

Total 27 

Av. duration 
4.7 yr. 
1932-1937 

11 70 

2 S 

j 

3 11 

1 

i 

2 S 

1 4 

0 0 

Total 42 

Av. duration 
9 XT. 

IS 43 

7 15 1 

11 25 

2 5 

i 

1 

1 2 

3 7 




Diabetic coma is the most important si ngle co ntributing cause of death in the 

■"■''dence of 
c, more 
'as dis- 


Tagc SSC, line S iclow table. , ereater percentage 

'•Even rvith the use “ /t?f^ma^,an ivns the case 

insulin was discovered. 


of our 


AVhat happens to children nho do not die of diabetic coma? By referring to the 
chart you nill find that in our study during the first five-year insulin period the 
average duration of life was 2.7 years and that there were no deaths from tuber- 
culosis, during the second five-year insulin period the average duration of life was 
4.7 years with only tivo deaths, or S per cent, and during the last five-year period 
with insulin seven deaths were due to tuberculosis, or 15 per cent. Thus in ioto of 
nine children who had diabetes and died of tuberculosis, the shortest duration of 
life was five years and the longest fifteen years. 


DR. ALFRED FISCHER (A'ew Tore City). — Do you do a routine tuberculin 
test in addition to x-ray of the lungs? 


DR. "VTllITE. — We hope to test each child in camp this summer. 

DR. CARL FISCHER (Piiiladelpiiia). — I s there a greater tendency for the 
child to develop adult tuberculosis if he has had a primary tuberculosis? 

CHjVIRlLLJf .TOSLIhT. — I think so because all our patients have had calcified 
areas showing earlier infection. 


DR. «T. C. MOKTGOMERT (Detroit). — ^IMiat is the incidence of positive tuber- 
culin reactions in diabetic children? 
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DR. IVTTTTE. — ^Forty per cent of diabetic children in Boston have positive tuber- 
culin tests and 65 per cent tracheobrcneliial adenitis -with calcification. 

DR. MONTGOMERY. — Is there any explanation for the terribly high incidence 
of tuberculosis seen in diabetic children? 


CHAIRMAN JOSLIN. — ^No, except this one point. Many of the children have 
been “contacts” with adults who had open lesions. 

DR. WM. A. SCHONEELD (New York Citt).— 1 would like to ask if the in- 
cidence of diabetes is great er, among tnberciil«"“ ' 
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i.xassacimsetts sanatorium, however, statistics indicate that thi.s in- 
cidence has risen n-ithin the past few years from one in one hundred cases to one 
in thirty. 


DR. SCHONEELD. — ^IVhat is the outlook of a diabetic patient who acquires 
tuberculosis? 


CHAIRMAN JOSLIN. — Diabetics do very well in sanatoriums. 

DR. SCHONEELD. — Does the management of tuberculous patients afflicted with 
diabetes differ materially from that of nondiabetic tuberculous individuals? 

CHAIRMAN JOSLIN. — No, the management is essentially the same as with non- 
diabetic tuberculous patients. 

DR. JOHN M. HIGGINS (Sayre, Pa.). — Is the incidence of tuberculosis in 
diabetic children on the increase? 


CHAIRMAN JOSLIN. — The death rate has been going up; the incidence of new 
cases has been going down. 

DR. HIGGINS. — ^Is there reason to beReve that, with appropriate management of 
the case, the incidence of tuberculosis death rate in diabetic children will be still 
less? 


DHJVHJTE.==Yes,. 


„ .year period, 11 per cent 

during the second, and 25 per cent during the third five-year period. 

DR. ALFRED FISCHER.— In regard to infections in diabetic children, such as 
acute appendicitis, which, by my experience, is way over the average, is there any 
theoretical explanation? Does diabetic tissue show less resistance to infections? 

CHAIRMAN JOSLIN.— We have had many cases. Appendicitis is often fulmi- 
nating. (He cited example of patient djdng from diabetic coma after being operated 
for appendicitis.) Pain, nausea, and vomiting are frequent symptoms of diabetic 
coma. The appendicitis problem works both ways. Now a reaction from protamine 
insulin complicates the clinical picture because of nausea and vomiting. Rule is- 
operate if in doubt. 


Four children in all died from hj-poglyccmia, one chUd died in one of our ned 
hospitals before the result of the micro-blood sugar determinationire aX 
child received two hundred units of insulin- Dr Triitto i j x, - .. 

with carbohydrates, but she did not survive Will Dr Whit t u 
hypoglycemia death yesterday? ' 

DR. WHITE.— The girl referred to Iiad had diabetes for seveute 
appendectomy was performed, and on the fourtc-enth day she Ts read^f'S' 
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charge. She had given iierself fifteen units of in.-julin at A.M. She appeared 

.so ill following the injection of insulin that the nurse thought that she had hypo- 
glycemia. Thereupon one pint of orange juice was administered to the patient. The 
patient died after cojiiplaining of pain in the chest. The clinical diagnosis was 
pulmonary embolism, which was confirmed at autopsy. At autopsy there was a fatty 
liver. The pancreas weighed less than 00 grams. 

CIIAIRM.-VX JOSLIX. — Here is an instance which would have been incorrectly 
labelled and diagnosed death due to insulin shock if an autopsy had not been per- 
formed. Many cases of supposed death from insulin shock have proved to be due 
to pulmonary embolism. Therefore, when you have patients who are said to have 
died of insulin .shock, think twice. According to Dr. Hartmann, hypoglycemia occurs 
also in nondiabetic cliildrcn. 

In our scries of patients there were only two deaths due to accidents. Among 
the miscellaneous causes, two deaths were due to pregnancy (one eclampsia and tlic 
other following an abortion). One death was due to cerebral hemorrhage. Interest- 
ing in this connection arc the observations of Bourchadart, who in 1S75 said that he 
had not seen a single jmcgnancy among diabetic women. In 1905 Kaunyn stated 
that be liad seen one pregnant woman who bad diabetes. Dr. M'hite has studied 
the records of three hundred pregnancies among two hundred diabetic women. How 
it is quite a luxury to have a diabetic pregnancy. It costs a lot to have a diabetic 
pregnancy, as Dr. MTliifo will tell you. 

DE HIGGUCS. — tVill you sketch the care of the ncwI)orn infant whoso mother 
is a diabetic? 

DB. WHITE . — A premature infant born of a diabetic motlier does not breathe 
well. Upon birth the infant is placed in an oxygen helium chamber, which con- 
sists of a nii.xturo of 25 per cent oxygen and 75 per cent helium. Such a -procedure, 
at present, must necessarily be limited for liospit.al routine. 

The chief danger to these infants is from asphy.via. In addition to the oxygen 
chamber, referred to, wo aspirate them. Many of these babies have fluid in bronchi. 
.Vn attempt is made to stimulate the respiratory center and improve circulation. 
Alpha-lobelin and coramine are frequently employed. 

^Yater by mouth is not given during the first twenty-four hours. Mouth feeding 
is also avoided during the first twenty-four hours. After that period, routine feed- 
ing is followed. Babies of diabetic mothers are usually hypoglycemic. 

A blood sugar estimation is made at birth and every three hours. If the blood 
sugar remains above 50 mg. per 100 c.c., we do not worry about hypoglycemia. A 
blood sugar above 50 mg. is nonnal. On the other hand, if the blood sugar drops 
below 50 mg., glucose is administered parenterally, not by mouth. Fifty cubic centi- 
meters of a 5 per cent glucose given intramuscularly, bilaterally, is of value. 

DB. HIGGIXS. — Is your rule invariable? Do you permit breast feeding? 

DR. 'WHITE. — The procedure outlined is that form ordinarily followed. "We are 
primarily concomed about the welfare of the mother. Lactation is often defective 
in diabetics. Then, too, many of the infants have been delivered by cesarean 
section. 

CIIAIBMAX JOSLIX. — have a pediatrician and expert premature nurses 
pre.-:cnt at the births of children of dmbctic mothers. 

DR. HIGGIXS. — After the first twenty-four hours, do you proceed along the 
orthodox method? 

DR. WHITE.— Yes. 

DR. niGGrXS. — Approximately, how iinny of the offspring of diabetic mothers 
fall below 50 mg. in blood glucose? 
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DE. WHITE. — ^j\.bout 20 per cent. 

HE. HIGGINS. — ^Wliat is the prognosis for such infants? 

DE. WHITE.— If they survive the first twenty-four hours, they usually progress 
favorably. However, such infants should be constantly watched. 

DR. HENRY E. HELMHOLZ (Eochestee, Mixx.).— T iTiy do you not give glu- 
cose routinely? 

DR. WHITE. — The procedure is undoubtedly wise, but we are studying the blood 
sugar curve of these infants. 

DR. HELMHOLZ. — ^^Vhat strength parenteral sugar do you administer by clysis? 
DR. WHITE. — Five per cent glucose. 

DE. HELMHOLZ.— Any irritation? 

DR. WHITE. — No. In his paper the day before yesterday. Dr. Hartmann advo- 
cated three minims of adrenalin (1:1000) to forestall hj^voglycemia. 

DE. MONTGOMERY. — Can you tell us approximately how many of your babies 
have required glucose parenterally? 

DE. WHITE. — About 20 per cent. 

DE. FEED W. BUSH (Eochestee, N. Y.). — ^Wliat is the percentage of hypogly- 
cemia in newborn? We have one newborn with blood sugar of 49 mg. per cent. 

DE. WHITE. — The data for newborn children are insufficient in number. We had 
one baby with 9 mg. per cent blood sugar. 

CHAIRMAN JOSLIN. — Hypoglycemia may occur in the newborn of diabetic 
mothers. It is by no means universal. Be careful not to kill with treatment. Be 
careful about giving fluids by mouth (asphyxia?). Glucose might best be adminis- 
tered reetally or subcutaneously. Dr. IVest in Dr. Bertnard Smith’s Clinic in Los 
Angeles is studying this subject. 

DR. EARL F. KELLY (Pavv'tucket, E. I.). IVhat is your educational program? 
Do you educate the motlier, child, or both? 

CHAIRMAN JOSLIN. — Both. A two-year-old child comes in with diabetes. The 
responsibility often falls on the child at ten years, especially if the mother does not 
have control of the child. 

DR. ALLEN. — What do you do with the adolescent rebelling against regime? 

CIIAIEMAN JOSLIN. — This is a common behavior reaction, especially among 
girls. (1) Association with others. Most striking example was a fourteen or fifteen- 
year-old girl, mentally disturbed, with colitis and abdominal pain. Treatment : large 
private school away from home where there were three other diabetic girls. (2) 
Ohe.se child found herself by helping her father in business. (3) Summer camos. 
(4) Boarding school. (5) Explain that the disease is not necessarily proo-resshv. 
((!) Example of successful careers of others. ’ ” 

DR. ALV AH L. NED COMB (Cilic.vco). Do you need pyschiatric help often? 
CHAIRMAN JO.SLIN.— Yes. 


DR. ALLEN.— What do you do with the poor boy who is rebelling? 

CHAIRMAN JOSLIN.— One learned radio. Another has behav"d 
I’rondcrgast Prevcntoiiurn, which is a sort of boarding school. 


nicely at 


DR. WALTER LEVY (New Yoek Cm*).— What i^ th. . 

general with diabetes? (He cited a case with blood cholesterol S bloTf 'S' 'f 
900 mg. which responded rcadilv to regular insulin 1 xvi ^ *i ^ ^ 
neetioms to artcriosclero.sis? ' ^ -^"bseqnent con- 
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CIIAIRM JOMjrN’ — Tlic^e que-tions co\cr a trcmemlous field. Our la^it 

patient ivitli lipcmia iMth diffuse 'lau'lionialo'as died in Xe\i YorX Citi vtliout an 
autop'-}. Inpcmia retimli*- Ins bean obseried in 1 in 1000 diabetics Iljperdiolos 
terolcmn is r.ire todai in ani piticnt tabiiig carboln dratOj 150, and a moderate 
quantity of protein and fat 

DR IIIGGIXS — I Mould hUo to asb. a question that is not c\aeth a pediatric 
problem Do aou male an effort to discourage diabet.cs from inarriing? 

DR IVIIITE — I do not think no ha\e cicr done so, ilthough diabetes is a heicdi 
t irj disease l\o might, honcier, discourage child bcaiing 

CIIAIRMAls .TOGLIX. — It is not so bad nhen one diabetic mariies anothei nho 
IS noiKiiabotK., nut ne are absolute in saaing that tno diabetics must not iiiair;) and 
Iiaic childien 

DR IIELMIIOLZ — Haae jou hnonn of anj such cases, in nhich two diabetics 
married, and the result of such pregnancies? 

DR IMIITE — Ycs Tnentyfour per cent of the offspring deieloped diabetes 

CHAIBM \X JOSLIX — Dr. Mhite can give aou some interesting ffgurcs rolatiae 
*0 this incidence. 

DR HITD — The following Jiguies arc self cvplanafori 



corrFCTEn 

EXPECTATION 

IPENTIFIFD 

CiO'S between two diabetics 

100% 

24% 

Crosa between diabetics and earners 

40% 

10% 

Cross between carriers 

1C% 

4% 


DR J B. STOAE (RiCHvtOM), Vi ) — Is there ana difference in the incidence of 
complications among the noaiborn diabetics and nenborn infants of nondiabetic 
mothera ? 

DR IMIITE — Of the nenborn of diabetic mothers GO per cent dcieloped 
aspha-Ma Congenital defects haae been reported m the literature Also there is the 
problem of hapogheeniia, as lias already been referred to 

DR E AEBAGER (Cincinnvti, Ohio). — Hon niana dias n list el ipse bcfoie jou 
cm consider the ncnboni infant out of d''ngcr? 

DR IMIIfE — \ftor the first tnenta four hours 

DR 5r HIXES ROBERTS (Ati.\nt\, G\) — IVhat is the association of asthma 
and diibetC'? 

DRS JO.'sETX' VA’D IVIIITE — About one per cent Ilaie aou bad anj cases? 

DR ROBERTS— Tno rccentlj. 

DR Y HITE — Dr Kerr s^, the association is acra infrequent TIic whole prob 
Icrii was (iisms-ed at the American Association of Phasiciaiis ibout three a ears ago 

DR H CH \XDLER CEARKE (Xlw RooiiELLr, X Y ) — IVliat is tlic relation 
ship of .illcrga to diabetes’ 1 haie under ma care a child who eacra time he cries, 
gels a neiiroderiiutitis His blood fasting sngir is OS mg per 100 cc 

DR AS HITE — It IS .in C't iblisla d fict tli it allerga runs m f iniilies of di il etics, 
tending to skip the piticnt 

DR CLSRKE — Sre 'aich piliMits good risks for toiisillc tonia ’ 

DR ASlll'I E — AYe haae ncacr Iiid ana trouble aaitli Hum 




AMKRIGAN ACADEMY OE PEDIATRICS 


261 


Protamine Insulin 

DR MIHTE— The mortalitj rates of lUc piemsulm era long ago answered in the 
affiimatnc tlie question, “Shoula insulin be u^ed in the treatment of juienile 
diabetes?” But wonderful though insulin was, the fundamental characteristics of 
juicnile diabetes, seventy, instabilitj, and progression, led to a certain amount of 
dissatisfaction. The sevcritj and progression are indicated by the tendency toward 
delation of the fasting blood sugar in successiie jears of duration until the fifth 
icar, when stabilization has generally occurred. To counteract this, students of 
diabetes in the past have administered large doses of msulin late at night or in the 
carlj morning. Though effectiie, too often they were omitted by parents and chil- 
dren who feared night hj’pogljcemia. The child, wliose fasting blood sugar is three 
or four times the normal, awakens with exhaustion and nausea, and is unable for 
many hours to carrj on the normal actnities of a child. Tins was the state of affairs 
until 1933 when Dr. Hagedorn formulated his new working hjqiothesis, discovered 
protamine insulin, and for clinical tiial administered it to patients with seiere 
juvenile diabetes who, treated with the old technique, had a characteristic IV shaped 
blood sugar curve. IVheu he administered a dose of regular insulin in the morning 
and piotamme insulin at night, he flattened the curve to that of a normal or mildly 
diabetic individual 

The work with protamine insulin advanced rapidly, for Dr. Best demonstrated 
the physiologj' of the single time technique already advocated by Wilder and Camp 
bell, namely, that the size of the dose of protamine up to a certain point controlled 
the duration of action in the body In the Connaught Laboratories zinc was added 
to protamine, doubling the efficiency of the pieparation. 

The technique of desuganzmg a new patient with protamine insulin is not difficult, 
and the size of the do«e is based upon the age of the patient. 
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This may be increased gradually to forty or fifty units, but, if this limit is 
leached, acco-sory doses of regular insulin are indicated. 

With long standing cases the ronlacement is more difficult. Though it is not a 
hard and fast rule, we generally begin with two units of protamine to one of regular 
insulin Wlien the fasting blood sugar drops, the need for regular insulm decreases 
From September, 1933, to .Tunc, 1937, some four hundred children haie been ad 
justed to protamine insulin, 97 per cent with the single time technique, only 10 per 
cent with protamine insulin alone The age, the duration, and consequently the 
EOierity of diabetes haie controllea the size of the dose of insulin 

Tile need for regular insulin is indicated by the level of the blood sugar at 11-30 
A M. The two uo-es of insulm are administered separately but at the same time". 

Tlie carbohydrate content of the diet is not quite so liberal with protamine in- 
sulin as with regular insulm Host of the lime we employ 2 (C ) ; 0.9 (P ) • l(r ) 
r.itios The total calorics haie been based upon basal metabolic studies- the rates 
of growth, upon periods of piolonged obscnation at camps and boarding schools 
.iiid the appetite of tlie child. “ " ’ 


AGF xrvrs 


1 


G 10 
11-13 
1C 20 


c.vi/ip.rEs 


1000 

1400 

1600 ISOO 
1800 2000 
1800 2300 



262 


THE JOURXAL OF PEDIATRICS 


Tlie great ndvautagc of protamiue insulin is, ive believe, not onlv tlic greater com- 
fort of tlic single time tecliniquc, but tlie nninber of hours of controlled diabetes, 
vhicli should have a profound etfeet upon the prevention of degenerative complica- 
tions in the future. 

HK. L. HATS (TUI.Sa, Okla.). — If population is considered in general for dia- 
betic as ivell as nondiabetic individuals, iiavc you any idea how in many cases such 
urines would bo sugar positive? 

HR. ITHITE.— I have no idea. I do not think such work has ever been carried 
out. 


HR. CLARKE. — Frequently I receive word from the laboratory when a request for 
a tolerance test is posted, asking me if I want a two-hour tolerance test. Will you 
e.xplain what is meant by a two-hour tolerance test and which form of tolerance 
lest you prefer? 


CH.VIRMAK .lOSLLN'.— For the glucose tolerance test, 1 gram of glucose is given 
to the patient per pound of body weight. A blood sugar estimation is made in one 
iimir and aeain in two hours. If the blood Sugar is 200 mg. per cent with sugar 
rage S6S, line 17: ' ■. 170 mg. per 

"If the blood sugar is 130 milligrams per cent fasting use both the 

(venous or capillary) or below this figure, he is not dia- . of 

. .. -•* oiine. A capillary blood 

sugar level of 200 mg. per 100 c.c. or above, or a venous blood test of 170 mg. per 
100 c.c. or above is quite diagnostic. Kever diagnose a person as a diabetic on a 
single tolerance test. Wait a little while, and do another. 


HR. CLARKE. — How often arc readings taken? 


DR. WHITE. — One-half honr, one hour, and at two-hour intervals. 


CHAIRMAK JOSLIK. — ^Kever make a diagnosis of diabetes unles.s sugar is 
pre.scnt in the urine. 


DR. ROBERT A. KNUX ( Waisiiikgtok, Pa.). — M diat arc the important compli- 
cations seen in diabetic children? 


DR. WHITE. — Tlicre arc seven important complications met with in diabetic 
children: 

1. Coma. 

2. Loss of resistance to infections, local and general. 

3. Premature development and degenerative changes. 

4. Deficiency disease. 

5. Jletabolic disturbances of the skin. 

(!. Dwarfism. 

7. Hepatomegaly. 

Of these complications wc shall discuss two, dwarfism and hepatomegaly. 

Failure of gronth and development has occurred in 5 per cent of our diabefic.s. 
Wc define as dwarfism or pseudodwarfism those cases in wliich the height deviates 
from 4 to 13 inches below the standard for .age. The condition h.as followed rather 
than preceded diabetes. Besides the failure of growth these children have dehayed 
dentition, silky hair, lanugo hair, delicate skin. The intelligence is generally normal. 
The condition appears to be a physiologic contradiction, for it i.s ovcractivity rather 
than undcraetivity of the pituitary that wc associate with diabetes. Whether 
dw.arfi.sm is the result of diabetes or its treatment or whether they are coincident 
conditions remains a problem for future solution. 

M.alc predominance was the rule. 

The cliildrcn have been treated with high caloric, high protein dict.s, later with the 
addition of thyroid, and still later the addition of growth hormone; wc lielieve we 



AJIERICAX ACADEMY OF PEDIATRICS 


263 


liavo obtained good results Avith lioniioiic therapy. The rates of growth doubled 
after its administration. However, these children were also treated with protamine 
insulin, and we believe the acceleration of growth is greater with protamine than 
with regular insulin. The physiology’ for this has been demonstrated liy Dr. AVilder, 
who has shown the greater retention of nitrogen with protamine than with regular 
insulin. 

Enlargement of the liver lias been observed in 5 per cent of our diabetic children. 
Tlie size of the liver is not insignificant. The edge can be traced in the lower 
abdomen and x-ray reveals it often in the pelvis. Many of the children are dwarfish. 
They have large, protuberant abdomens with dilated veins. The kidney, the spleen, 
and the heart may also be enlarged. 

Alany have had severe attacks of abdominal pain. 

The nature of the enlargement is not clear. It may be due to glycogen or fat 
or both. None has come to biopsy or autopsy. Chemical tests reveal little. A rise 
of blood sugar occurs after the administration of adrenalin and the blood fat 
studies are essentially normal. Liver function tests have revealed no abnormality. 
The lipolitie ferments were diminished. 

The lesions have been produced experimentally by Best, by the omission of 
choline in the diet and the administration of anterior pituitary substance. AVe have 
treated such cases with betaine hydrochloride, a cholinelike substance, and also by 
protamine insulin; the better results were obtained by protamine insulin. This was 
reported by Hanssen of Hagedorn’s clinic. 

DE. KNOX. — Upon what criterion do you base your standard of undergrowth? 

DE. AVHITE. — Upon standard height scales. If a child’s height is more than 
4 inches below the standard — this is considered abnormal. 

DE. KNOX. — ^AA’hat is the percentage of retarded growth in diabetic children? 

DE. AA'HITE. — Five per cent of diabetic children fail to grow normally. 

CHAIEMAN JOSLIN.— Has anyone tried antuitrin-G? 

DE ALFEED FISCHEE. — ^No results. Also bad reactions to thyroid medication. 

CHAIEMAN JOSLIN. — AVhen epiphyses have closed, cases are pathetic. 

DE. AA’HITE. — One child grew at nineteen and twenty years. 

DE. JOHN A. MONTFOET (Brooklyn, N. AT.).— I have used it with excellent 
results. One child gained 1% inches in eight montlis. 

DE. KNOX. — Aldiat is the dosage, and how do you gauge the anterior pituitary 
hormone? 

DE. AA’HITE. — Three cubic centimeters are administered every other day only 
to patients whose epiphyses are open. 

DE. LEEOY STOKES (Haverhill, MASS.)._AVhat is the incidence of enlarged 
livers in diabetic children* 


DR. WHITE. — Five per cent of the patients have enlarged livers. 

DE CLAEKE.-DO you also find enlarged livers in younger diabetic children? 
Does the enlargement ot the hver bear any relationship to the deposition of sub 
cutaneous fat, skeletal growth— dwarfism? uLpoMuon ot sub- 

DR. WHITE. — Yes, it seems that evervtlnTirr ,, 

system is rciardsil, the bones, development of the teetlt, etc!^”" ' '1‘tselopoiental 

ra. CI,AKKK.-Doe, the py.,nmi„, 

DE, AA'HITE.— Yes. 
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UR. XEWCOMB — Tlic cliiWreu treated \Mtli protuimuc insulin aiipear more 
like nomiiil eliildrcn Tlici arc Icanci, ivith smaller alxlonicus Gain m height is 
attelorated, p irticnl iih in p'-cudodw.irfs «ith large liiors. 

UR 11 VV.'' — I*. It true that the adjiistinent of a long st mdiiig ca'-e of jtnenilc 
diabetes !'• more difficult hi means of protamine insulin? 

UR IMIITU— Yes 

UR C V. C.VEVIX (Bkidcfpoi.t, Conn) — ^Y ill jou discuss the itactions in 
culent to the administration of piotaniinc insulin? 

UR. 'WHITE. — At fir>t it iias thought that piotamine insulin did not produce 
sucre icactions Ite non know tint it docs Piotamine insuliu nan pioduco 
sciere reactions — iisualh delaied. Nausea, \onuting, and headache aie seen in 
patients iiho recciie protamine insulin The skin sonictinies becomes drj instead 
of moi«t. In this resp'-ct protamine insulin differs from the reaction of regular 
insulin As a matter of fact, the patient mil resemble one in coma, and differ 
entiation must be based upon laboratory methods This reaction is seen fioni 4 to 
b \. M 

UR. GEORGE AV CALDAVELL (Neu York City).— H are the diets and caloric 
icquiremcnts changed siuco institution of protamine insulin'’ 

CIIVIR.AIAX .TOSLIN.— Not esscnti.alh. 

DR J. B STONE (Richmond, A"\ ). — Do diet» hare to be changed nitli tlie use 
of protamine insulin? 

DR. AA’HITE — Before the days of prolamine insulin ne used tno to one, or 
three to one carbohydrate tat ratio« AA'itli protamine insulin ne employ a tno 
to one carbohydrate fat ratio 

DR STONE — AAliat nould you say is the great adrantage in the use of protamine 
insulin? 

DR AAHITE — The onetime technique of administration of insulin (befoie 
breakfast), the assurance of noinial gioutli and development, and the picieution of 
complications 

CHVIRAIAN JO SLIN. — I Mo uld. like-tO-Sar— that- - -s ’ of tiiehe huu 

Pope gCf, line SS: 

“In this survey there was not a single child patient up 
to the spring of 1937 treated by protamine insulin who 
over went back to regular insulin,” (Since that date there 
have been few such cases.) 


UR WJUir, — i\e ii.iie not aaomu n ki o^-ucciuic «,• 'v- / ir iiorks better 
iiith the oloer patient iiho actually eats with moderation How m.tny giie less 
carbohydiate with protamine insulin? (Jlayority used about the same carbohydrate ) 

DR Cl, \RKE — AA hy do some cnildrcn do badly when the tre.itment 1 = changed 
from insulin to protamine insulin? 

CH \IRM \N .TC^EIN — AA itli protamine in«ulin you do not begin to get the 
blood sug ir under control for several d'ya The ehange of the blood sng n ctinc 
IS a slow, not i rapid cn iiige Iliis takes time and patience. I’rotamiiio insulin 
means tbit you must spread the meals out during the diy. Prol.iminc insulin 
acts “while you sleep “ It acts between iiiciK and coiit^nU tho patient for twenty- 
four hours. Results .ire from snnimation of effect. The u'c of protamine insulin 


e Metropolitan 
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s not a single 
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docs not ncccssitnfc liMng on protein “o niucli. Patients can tl'erofoie utilize 
their carbohydrates better, foi, as jou know, diabetics do not ha%e much stored 
carbohydrates. One of the big ad\antages is simplicity of treatment. Do not 
change dosage frequently. Bo slon in conclusions. 

DR. ALPER M. WISE (Brookiav, K. Y.). — What do jou do nith patients 
nho absoib protamine insulin irregularU? 

CHAIRMAN .TOSLIN. — 1 just do not know. 

DR. AIONTGOilERY. — Is protamine insulin preferablj- given at night instead 
of the morning? 

DR, WHITE. — With adults it has been used but not nith the child in our clinic. 


DR, NEWCOMB. — IVhat has been jour experience nitli U 80 protamine? 

CHAIRMAN .TOSLIN. — ^AVe have been unable to detect anj diffeiente in action 
and hate so iiifoinied the manufacturers. AVe expect reactions from mistakes nith 
the gi eater concentiatioiis. I knott of no fatal cases ttitli protamine insulin, 5 
or G fatalities ttith the regular insulin. Of cases of all ages treated ttith piotamine, 
hte hundred were treated with protamine insulin alone, seven hundred fiftj- treated 
with protamine and regular insulin. 

dr. UAROLD L. Apogee tJACK-sox Heights, N. AT.).— Can j-ou gite both 
regular and protamine insulin m the same sj'ringe barrel? 

CHAIRMAN .TO.SLIN. — Dr. Butler mixes the two insulins and gets, to some 
extent, the effect of each. Our results were not xerj’ satisfactorj-. AVe hope to 
haxe eventually a cleai instead of a cloudj’ protamine. 

DR. AA'^niTE. — AA'e attempted to lajer Hie two insulins. Tiiis is difScult. Some 
of the regular will be concerted to slowly .icting insulin. But, if we mix the two 
insulins and giie lelatixelj more of the regular and less of the piotamine than 
proMoiislj’ gixen, we maj get the desired effect. 

DR. ROCKWELL M. KEJIPTON («xgin-aw', Mich.).— How is one to judge 
whether to prescribe piotamine insulin alone or protamine with a supplementary 
dO'C of regular insulin? 

OHAIRAIAN .TO.SLIN — Usuallj one is able to get a normal morning blood sugar 
with protamine insulin alone, but lo=s of control will appear at noon or in the 
afternoon. Regular insulin is prescribed in the morning to manage the forenoon 
•d P erglyecmia and glycosuiia. Dr. Himswortli of England had written reporting 
good results the next day, when protamine was preset ibed at 11 p.xr. A patient 
with a carbohj drate of 240 lequired 10 units of protamine at the onset. Insulin 
requirement has now dropped to 12 units, but this is a most exceptional case. 
Protamine protects the child’s health. 

DR. AA’ISE.— How low a blood sugar have jou seen without a reaction? 

CHAIRMAN .TO.SLIN.— Do jou mean the lowest blood sugar encountered in 
diabetic patients without the ap[iearame of .sj-mptoms? 

DR. AVISE.— Yes. 


DRS. .TOSLIN .xxii AVHITE. — Tliirtj- milligrams 
without sj’iiiptoms. 


per hundred cubic centimeters 


DR. A\ HITE —Twenty milligrams per hundred cubic 
sj mptoiiis. 


centimeters witliout bad 


DR. MONTGOMERY.-AVill jou tell us h„w you 
5it tlip oiiM't of an HMito inforfion? 


manage the acute diabetic 
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HR. IVIIITE — IVe do one of tno things: reduce the diet to C. 150, P. 50, F. 
50, and either administer regular insubn eieri three hours according to the frac 
tion, or continue uith iirotamino insulin and giie supplementary doses of regular 
insulin at noon, 0:00 r.M . and 10:00 PAt. 


Rcgailar Insulin Units 

15 

10 

5 

Color of Benedict Test 

Red 

Yelloyy 

Yelloyy 


or 


Green 


Orange 




DR C. If, IVAYMULLER (Di ooki y X. Y.). — Do y oii nearly alu.n s ha\e to giie 

intrayennus glucose for protamine insulin slioik? 

DR. WHITE —Xo, not as a rule. 

DR. WISE. — Hoir much carhohydiatc c»n a diabetic utilize? 

CIIAIRM \X dOSLIX. — Xone of us kiions It is a \erj- difficult thing to 
standardize a diabetic's tolerance. 

DR. CL.VRKE — I nould like to ask tno questions for practical purposes: 

1. A diabetic joungster is on regular insulin. I desire to change oier to pro 
tannne in=ulin. Is it a rule to giie tno thirds of the regular dose of insulin? 

2. In a groning child, do jou giie a nigh protein diet? 

CH.VIRJIAX JOSLIX — 1. All of us nho nork nith diabetics haie indnidual 
ideas, sixty units of insulin a day, ditided into throe doses of 20 20 20. I nould 
giye 20 units of regular insulin in the morning end then nould hedge and giye 30 
or Jb units of protamine insulin. 

Question 2 nas ansnered by Dr. Wliite. — The ratios ne u'e are C 2, P.0.0, F.l. 

CH.VIRJIAX JOSEIX. — I hate not «ccn a single instance of insubn atrophy 
(subcutaneous fat) nith protamine insulin. I liaio seen such change nhen oidinary 
insulin nas used. 

dr W. J. SCOTT (Dftpoit, JIrii ). — I nould like to present the case history’ of 
tno juyenilo diabetics and ask your adyice .about their treatment. 

H. B. K , .Tr. yyas bom Dec 9, 1002, and yy.as first seen by us at the .age of three 
months and yy.is folloyyed regularly until the age of tyyo jears Ho had no acute 
infections CNcept one mild cold during this peiiod. .At the age of tno years, he 
neighed 2G pounds 10 ounces, and nas .12 inches tall. We felt that his slight under 
nutrition nas duo to cxccssne actiyit_y He yv.as not seen .again until .Sept. 25, 1.035, 
a period of nine months, because he had bien, to all intents and purposes, nell. The 
mother brought him in to see us because Ins appetite nas unusually good, and he 
nas failing to gam in n eight. He also nas drinking lots of nater. The physical 
CNamin.itioii at this time yyas entirely negatiye except for the aboye mentioned under 
nutrition. Urinary sugar 4 plus Fasting blood sugar (.‘'ept. 28, 1935) 105 mg. 
Tno d.ajs later, the blood sugar yyas 320 mg .An appropriate diabetic diet yyas 
outlimd yyilh 5 units of regular insulin fyyice a day The yyeight at this time nas 
pounds, a g.nn of only 14 ounces m nine months. 

Tins child h.is progressed very sat isf.ict only , liis parents baying adhered rigidly to 
the prescribed diet. He ha« had .a feyy minor respiratory infections yyithout any 
serious complications and yyithout any maikcd distiirb.ince in his metabolism. His 
yyeight at the prC'Cnt time (May 20, 1937) is 39 iiounds and his height is 39(4 
inches. .At prc'cnt. he is rctciying b’l. units of regular insulin in the morning and 
7 units in the cycning. Blood sugar determination (May 20, 1937) yvas SO mg. 
Preyious blood sugars Icid y.aried from Oti mg. to 107 mg. Occasiomalh, he has 
niild hypoglycemic reactions in the middle of the d.a_\ folloiving strenuous exercise, 
lint these are reidily controlled by orange juice ard sugir. 
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In view of tliis boy’s very satisfactory progress, would you advise clianging him 
over to protamine zinc insulin and how and when would you do it? 

D. S. G., male, born Jan. 2, 1936, and when first seen by us at the age of a few 
weeks, was entirely normal and remained so until Isovember, 1936, when the mother 
began to notice that the child had excessive thirst with consequent polyuria. His 
weight on Kov. 14, 1936, was 21 pounds 5 ounces and, except for an acute cold, the 
phy.sical examination was negative. However, a specimen of urine showed sugar 
4-plus and acetone 3-plus, and the sugar was identified as glucose. Blood sugar, 
two days later, was 100 mg. Obviously we could not make a diagnosis of diabetes at 
this time but told the parents he should be treated as a potential diabetic. We did 
not have to wait long, because two days later he began to vomit and the following 
day became very drowsy and acidotic. Blood sugar on this date (Hov. 19, 1936) was 
348 ing. He was accordingly hospitalized and his glucose tolerance determined. He 
was placed on an appropriate diabetic diet with 8 units of protamine zinc insulin 
before breakfast. We have followed him at intervals since this period and his weiglit 
has ri.^en from 20 pounds 2 ounces (Nov. 19, 1936) to 29 pounds 5 ounces (klay 
28, 1937). His present height is 3.3 inches. During the month of February, 1937, 
he had an acute respiratory infection with suppurative otitis media, from which he 
made an uneventful recovery without any visible trace of acidosis. AVe have had 
graduallj' to increase the dose of insulin, however, from 8 units to 14. At the present 
time he is doing quite satisfactorily on a dosage of 12 units. Blood sugar determina- 
tion (May 28, 1937) was 100 mg. 

In view of the satisfactory progress of this boy so far, and in view of the very 
early onset of the disease, what would you say, in the light of your experience, as 
to the possibilitj' of such a child’s eventually being able to regain normal pancreatic 
function with discontinuance of insulin therapy? 

CHAIBHAK" JOSLIK. — I would recommend protamine insulin for those children. 
As reported in world literature about fifty children have developed diabetes under one 
year. Five children have developed diabetes under one year in our series — youngest 
seven months. 

Alvah L. Heavcomb, Chicago. 

Hekbt H. Pereman, Philadelphia. 

Secretaries. 


SEVENTH ANNUAL MEETING OF THE AMBKICAN ACADESIY 

OF PEDIATEICS 

Round Table Discussion on Glomerulonephritis 

Chairman; Jolm D. Lyttle, M.D. 

Assistants: Allan M. Butler, IM.D. 

Lee Farr, M.D. 

CHAIRMAH LY^TTLE. — In their studies of postscarlatinal nephritis, Eschericli 
and Schick thought that the kidney had early in the course been sensitized in some 
way so that in the second or third week small amounts of pathogenic substance 
circulating would cause an injury while at any other time that amount would bo 
tolerated without any reactions. Thm pathogenic material and the reaction called 
acute glomerulonephritis are believed to be connected in some way with antigen 
antibody reactions known to be going on at this time. Sliick noted the analotrv be 
tween cour.se of events in .scarlet fever and the group of allergic reactions just being 
studied a tha tune. E.nce hen a lot of kidney damage has been done to variouf 

X have asked Dr. Farr to discuss this 
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Experimental Nephritis 

Ur. K.ii;]!. — Tlie ctiolo'ry of acute liemorriiagic iiejJiiitis is a jiiost obtcmo tub 
jcct. Clinical iinesfifiation,; liave done little to shed any bright light on the cause 
of the di'-oa-'C, and c.xperiiiiental elTort'- lune fared but little better. At Ur. Lyttlo’s 
retpiC't, today I .^-liall not di^cii,-? the .-t reptococcus etiology, the hypothesis of e.x- 
posure to cold oi thi’ factoi of heavy metal poisoning, but shall confine my leinaiks 
during the limited jieriod to a di^eus,.iou of a Upe of expeiiniental nephiitis uith 
uhich «e ha\e recently been uorking and uliicU ma\ or may not, be of \alue in c\- 
jilaining the phenomena s-ecn in human nephriti'. 

The 'tudy of nephrotoxin,- (uhich term I shall use thioiighout as dc'-ignating an 
tintikidney '•erum) goe.-- back to Uindemann in IfiOO. He injected guinea pigs uith 
rabbit kidney and found that if he injected this lesulting guinea pig seia into 
rabbits, albuminuria and r_\lindruria resulted. Pathologic sections of such kidnejs 
.shoued tubular degeneration. Pearce in IPO.i took up and e.xtended Lindemaun’s 
observations. Although ho was unable to produce an autonephrotoxin, he did show 
that many of the sera nhich had been called organ specific depended for their action 
on the presence of hemagglutinins and hemoly-sins. Pearce removed these factors 
by perfusing his organs before injection. Antikidne.v serum made with such an 
antigen induced cvlindriiria and albuminuria, whereas antisera piepared by im- 
nuiniring with unperfnsed kidney induced an additional feature — hematmia. This 
antiserum, however, was onl.v iclatively organ specific; that is, it exerted its great- 
est etfect upon the kidney but was not without simultaneous effect upon other oigan 
.systems. The e.xpcrimcntal nephritis which Pearce produced was always of short 
duration, and the pathologic icnal lesion consisted of tubular degeneration with oc- 
casional hyaline thrombi in glomeiular capillaries. Woltmann and Sata in 1905 and 
1900, respect ivel.v, repeated Pearce’s work and came to tlie same conclusion legarding 
the relative specificity of nephrotoxin. Then for a period theie was little or no work 
done vvitli these agents until 1920, when AVileon and Oliver prepared an antikidney 
scrum free of hemagglutinins and liemolvsins which produced marked glomerular as 
well as tubular lc«iono. These authors considered nephrotoxin to be organ specific 
since absorption of the antiserum with kidney cells completely removed its nephrotoxdc 
effect. Takcda in 192S observed fibrin thrombosis and hemorrhage in the glomerular 
tufts of acutely affected animals as well as tubular degeneration, and he also noted 
an elevation of blood nitrogen values. Ma>;ugi, however, reawakened interest in this 
field with a scries of papers beginning in 1928. He obtained the first convincing 
evidence of a chronic nephritis induced by the injection of nephrotox'in and made 
certain functiou.al studies on rabbits in which he had produced this chronic disease. 
Fahr agreed with Jrasiigi as to the similarity of the renal lesions which were ob- 
tained in this fashion to diffuse human glomerulonephritis. In 1995 Klingo and 
Kleppcr reopened the sub.iect of autonephrotoxins which they claimed to be able to 
produce by injecting kidne.v emulsion and swine scrum. Fahr examined sections of 
the kidneys of thc'c animals and came to the decision that the lesions so induced 
were different from those obtained by Mnsugi. 

At about this time Dr. Sinadel, working with Dr. .Swift on a general studj- of 
cvtotoxic sera, took up .studies on nephrotoxin as being very suitable for observation 
of cWotoxic phenomena. Since this gave us at the same time an opportunity to 
observe an experimental nephritis, we began a collaborative cfl'ort. 

The antisera were produced by injecting rabbits intraperitoneally with 10 c.c. of 
n 10 per cent or 20 per cent .suspension of perfused rat kidney. Injections were 
made on three consecutive da.vs each week for a period of three weeks. Ten da.vs 
after the last injection, test bleedings vvere made. This procedure was repeated 
three times over a period of three months, when the sera were finallv taken for use. 
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It wfis not possible to detennine tlie neplirotoxie power of the sera by titrating tlie 
antibody in vitro. Sera which showed a high precipitin titer might be low in 
neplirotoxie power, so biological assay was reported too. The good sera were then 
retained for use. 

The nephrotoxic factor in scrum is in the globulin fraction. It is not removed by 
absorption with red colls or serum, is completely removed by absorption with kidney, 
and is markedly decreased by absorption with liver. The serum is species .specific 
and rat .serum had no effect in mice or guinea pigs. 

Nephritis was produced in rats by injecting on the average 0.3 to 0.4 c.c. of a good 
neplirotoxie serum per 100 gw. of animal weight. The same strain of rat was u.sed 
for this experiment as wa.= used for the scrum production. Usually tlie scrum was 
given in divided doses since in this manner anaphylactoid reactions were avoided 
while nephrotoxic effect was in no wise lost. The serum was injected intravenously 
diluted with fresh Hinger’s solution. 


Before this was done each rat was observed for a control period of about one 
month when urea clearances, plasma protein and hemoglobin determinations, and 
urinal 3 -ses were done to rule out anj- preexisting renal lesion. If all these tests fell 
within the normal range, the animal was used. 

Within a few hours after injection of the nephrotoxic sera the animals developed a 
veiy severe proteinuria, usuallj' losing protein in the urine in a concentration ap- 
proximating 40 gm. per liter. During the tiivst few hours when this proteinuria was 
exce.ssivo, the animals for the most part had from moderate to severe oliguria. Urine 
flow reestablished itself within twenty-four hours as a general rule. The albuminuria, 
however, persisted in a marked degree for the duration of the disease. Casts were 
first noted in the urine about the second daj’ of the disease and remained in large 
numbers until the animal died or made a recoverv'. About the third day of the in- 
duced disease marked subcutaneous edema and ascites were present. At this time the 
animals presented a nephrotic picture in manj- respects. Tliere was no hypertension ; 
the blood proteins were markedlj" reduced; there were massive edema and ascites, 
the added fluid often amounting to 30 per cent of the animal ’s weight. 


There is marked lipemia and a complete absence of hemorrhagic phenomena. This 
edematous phase usually clears up in a few days, but may persist as long as three 
weeks. During this period there is no demonstrable reduction in ability of the kid- 
ney to excrete urea as measured bj- the urea clearance test, and there is no anemia. 
Their appetites are good, and they are far from feeling as ill as they appear. With 
disappearance of the edema the plasma proteins show a rise to near normal levels 
but the albuminuria and cjdindruria are not abated. For the next month there is 
very little change in the animal, following which period a gradual reduction in renal 


function, as measured by the urea clearance tost, becomes manifest. When the kid- 
neys are so damaged that the urea-excreting power has been diminished by about 50 
per cent, hypertension begins to become an important factor of the disease. After 
this time the disease marches on to a fatal termination, a progressive fall in the 
urea clearance, a su.sfained rise in the blood pressure, increasingly severe anemia 
an increasing retention of nitrogen, and a growing plasma protein deficit AVhen 
the nephritis so induced is severe enough to cause death within six months 'the ani 
mal generally ceases to grow within three weeks to a month after injection of the 
nephrotoxin. Terminally tliere is a sharp lo.ss of weight, and marked malnutrition 
becomes increasingly evident despite the fact that tlie animals eat their usual 
rations. Me have not been able to demonstrate definite retinopathy in the term na 
stage.s, althou^gh It IS my impre.ss.on there is arteriolar constriction but the vesselT^e 
exceedingly d.flieult to visualize becau.se of the severe degree of anem'o ? 

l™ of .1,0 1.0.0, l,i.l,loclo,„,. oo., „„ 
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h;iv« revealed no abnormalities. Throughout the disease period tlie animals appear 
to be able to excrete sodium chloride without difficulty. Occasionally doubly re- 
fractile globules are seen in the urine. 

Chemically and clinically these rats demonstrate a state wliich is similar in many 
respects to human Bright's disease following a streptococcal infection after the 
nephritis has become chronic. 

If relatively large doses of nephrotoxin were injected at frequent intervals, a 
r.'ipidly fatal nephritis was produced. By using smaller injections and not repeat- 
ing them, the chronic disease was obtained. A certain number of animals made a 
comidete recovery after c.xliibiting all of the signs of the disease. 

Histologic and gross examination of the kidneys of animals so treated .show a 
v.ariety of pathologic lesions. Mdien the animals are killed during the initial phases 
of the disease, the kidneys appear rather pale and edematous. Histologic examina- 
tion rcvc.alcd diffu»e involvement; .swelling of the intercapillary substance of the 
glomerular thickening of the basement membrane and tubular degeneration were 
prominent. Proliferative changes at this time were inconspicuous, and there was very 
sliglit cellular infiltration. The epithelial cells of the tubules were the seat of cloudy 
swelling and of hyaline droplet degeneration. Many of the tubules were markedly 
dilated. Collections of cells were frequently present about small vessels in the kidney. 
These appeared about the fourth daj’ and increa.oed thereafter. These microscopic 
le.<-ions of the early plia.^e merge into scarring of the glomeruli and tubules. Those 
examined later in the disease showed well-marked proliferative changes and glomeru- 
lar cre.scent.s. This proliferation of the cells of Bowman’s capsule is followed by 
connective tis.sue in growth and finally by complete replacement of the glomerulus 
by scar tissue. In animals with chronic progressive nephritis different individual 
glomeruli would often show these processes in all stages. The terminal result is a 
.scarred somewhat shrunken kidney with little of its original architecture left intact 
and practically without functional value. The striking similarity of these kidneys 
to those which arc seen as the end-result of postscarlatinal nephritis is of considerable 
interest. The fact that this process may under suitable conditions be arrested at any 
stage or may progress to destruction or recovery is food for thought. The difficulty 
of demonstrating the presence of the.«e original nephrotoxins is emphasized by the 
fact that 9 c.c. of serum from a rat with this tj'pe of chronic nephritis has been 
given to a normal rat without effect. The nephrotoxin seems to act as an original 
noxious agent, which then di.sappears but which acts in such a fashion as to lay the 
foundations for a chronic progressive di.'easc with the first blow. The factors operating 
here thereby causing the lesion to become chronic or to resolve may be in part at 
least similar to those operating in acute hemorrhagic nephritis. 

DR. .JOSEPH W. EP.STEIK (Clev'eiaxd, Ohio). — Y our experiments with nephro- 
toxin indicate an attack on the tubules before the glomeruli are affected. Is this 
the same in human acute nephritis? ABo the fact that there is very little nitrogenous 
retention with edema — would you .“ay that you produced a nephrosis instead of a 
nephritis? 

DR. F.\RR. — .So far as we can determine, the nephroto.xin affects the glomeruli 
ns well as the tubules. The glomerular changes are not so striking as the tubular 
changes, but they are definite and always present. The most consistent change is 
thickening of the basement membrane. In human acute nephritis we believe the 
glomeruli and tubules are also simult.aneou.sly affected, although the tubular changes 
are not ns striking as in the nephrotoxic nephritis. 

In regard to the question in which you a.sk whether we have produced a nephrosis 
in.stcad of a nephritis since the animal .showed an edema with little nitrogen re- 
tention, there is no evidence to .«how that we have actually produced a nephrosis 
.since the animals developing the chronic disease usually died of ren.al failure; if voii 
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like, you might call it a nephrotic stage, but I believe such artificial discrimination 
in such experimental disease confuses rather than clarifies. 

DE. MYLNOE W. BEACH (Charlestox, S. C.).— Does the concentration in the 
tubule have any effect on the degree of pathology? 

DE. FAEE. — Your question whether the concentration of supposed excreted 
nephrotoxin in the tubules has any' effect on the degree of pathology cannot be defi- 
nitely answered. However, I may say that the evidence which we have obtained in- 
dicates that the renal injury is dependent solely' upon the amount of nephrotoxin 
injected regardless of its administration, that is, whether it is given in single or di- 
vided doses, and from this we may infer that the concentration in the tubules is not 
tlie determining factor. 

DE. DAVID GABEEhlAN (Hartford, Conx.). — How do you explain Aldrich’s 
idea that the high protein diet results in improvement of his patient’s nephritis and 
general condition? 

DE. FAEE. — Dr. Aldrich’s ex-periences with liigh protein diets are consistent 
with our observations. We have merely determined the quantitative level for op- 
timal assimilation. Patients fed more than this optimal diet do retain and assimilate 
protein but do not, in our opinion, do it in the most efficient manner. It is my' im- 
pression of clinical observation also that children on high protein diets do well, but 
we believe they' do better on the optimal protein diet as determined by our balance 
e.xperiments. 

DE. JONATHAN P. HADFIELD (Fall Ed'er, Mass.).-— Wliat r61e does the 
creatine ratio play? 

DE. FAEE.— The creatine ratio or creatine clearance is of value in determining 
the extent of glomerular involvement. We have used the urea clearance in preference 
since it is easier to carry out on children, and we believe the results are more in- 
formative. However, we have done many creatine clearances and find that creatinine, 
inulin, and urea clearances all run parallel. We find the urea clearance to be of con- 
siderable aid in prognosis since the urea clearance returns to normal frequently 
months before there is any improvement in the concentrating ability of the kidney 
and before there is any significant change in the urinary' sediment. 


CHAIEMAN LYTTLE. — The classical case of acute hemorrhagic nephritis will 
not fail to be diagnosed. The onset following a streptococcal infection -with 
hematuria, edema, and hypertension is so striking and alarming that the child is 
usually' brought to a doctor. But a large number of cases of acute glomerulonephritis 
do not show edema or hypertension, and urinary abnormalities which are commonly 
overlooked may' be the only' sign of the disease. The nephritis runs a brief course 
and ends in complete cure without diagnosis or treatment. In discharging a patient 
with tonsillitis, the practitioner may' get a report of urine which shows albuminuria 
casts, and cells, and further observation will show that these findings persist for a 
short time and then disappear. The patient is entirely well, has no extrarenal symp- 
toms, and has good kidney function. It is probably- unwise to tell parents that 
the child with traces of albumin, a few casts, and cells in the urine has Bright’s 
disease. But I think that, even though the disease is mild and transient the clinician 
who observes these subclinical changes following a streptococcus infection should 
bear in mind their prognostic significance and should realize the importance of com 
fill follow-up observations. 


Differential Diaf,uosi. -The following conditions must be considered- 
Nephrosis, (2) benign albuminuria with minimal microscopic findings fortt' fft- 
albuminuria, etc), (.1) amite exacerbation of chronic DcpUitis ^nf (J 
nephritis — subacute bacterial endocarditis. ’ embolic 
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1. The differential diagnosis bct'veen nephrosis and acute glomerulonephritis sliould 
offer no difficulty. Its chief importance is in prognosis. Acute nephritis follows a 
hemolytic streptococcus infection, and significant hematuria is always present at 
onset. Edema and hypertension may or may not be present. The edema of 
nephritis, in contrast to that of nephrosis, is rarely generalized or as massive. 
Xephrosis may develop following an infection, hut the infection is usually a mild 
upper respiratory involvement, and the heraohdic streptococcus is rarely found. 
Clinically the important points in favor of nephrosis are generalized edema with 
apparent well-heing and normal blood pressure; from the laboratory, reports are ob- 
tained of heavy persistent albuminuria without significant hematuria, no nitrogen 
retention in the blood, low serum albumin, and high blood cholesterol. Hero I should 
like to point out that at the onset in acute glomerulonephritis we may find raoderatel.v 
low serum protein and high serum cholesterol. This does not necessarily mean a 
nephritic element in the nephritis. The low serum protein can occur before albu- 
minuria has been present long enough to deplete serum protein. It is possible that 
these changes in blood chemistry are related to the infection which has set up the 
nephritis. 

2. Ufjiipn Alhuminuria (Inchuling Phi/xiologic, Oi'lhosiatic, II aJ nutrition). — Albu- 
minuria without striking changes on physical examination and without well-marked 
microscopic findings (cylindruria and hematuria) is commonly seen in young chil- 
dren and during puberty. If the urine is examined repeatedly, the incidence is from 
12 per cent to OS per cent of all children. It is more common in girls. In the 
majority of the cases serum albumin is the protein identified, but in a number of 
case.®, in addition to albumin, a substance precipitated by acetic acid in the cold 
is found. A careful c.xaraination of the sediment will sometimes show a few hyaline 
and granular ca.st.s and a few red cells. This does not necessarily mean that nephritis 
is pre.'-ent, for it is entirely po.ssible that the s.ame mechanism which allows protein 
to leak through the kidney will also allow a few red cells and casts to pass. 

Attempts have been made to classify these albuminurias on the basis of some 
outstanding clinical feature which may accompany the case. It would seem that 
there are many factors which can be responsible for the condition, but until we know 
more about the etiology and pathogenesis, we should not be too specific. Physiologic 
albuminuria is found in the newborn, after exercise, and exposure to cold. It 
does not per.<ist when the cause is removed. IVhcn orthostatic albuminuria is pres- 
ent, the urine voided in the recumbent position contains no albumin or only trace.®, 
while the urine voided in the upright position contains variable amounts of albumin 
and usually a substance precipitated by acetic acid. A few red cells and casts 
may sometimes be found. This condition is commonly found in boy-s from four to 
si.xtcon years of age, who are growing rapidly, have signs of vasomotor instability 
and usually poor posture with lordosis. Kidney function is normal, .and .ecrum pro- 
teins show no changes. The course is variable, but the condition usu.ally di.«appears 
after puberty, and there is no evidence that it leads to nephritis in later life. In a 
group of children with faulty hygiene — anemia, malnutrition, and foci of infection — 
Calvin and coworker.s found that 00 per cent showed albuminuria. In some children 
the albuminuria disappeared when the foci of infection were treated or removed. 
In a second group of children, well cared for and without foci of infection, 15 
per cent showed albuminuria. 

The chief problem is differential diagno.sis. This is an important question and 
often a difficult one to settle. Even after long study one may not be satisfied that the 
diagno.=is is correct. If one finds repeatedly and without difficulty a number of red 
blood cells and casts, especially red blood cell ca«ts, the diagnosis is probably mild 
glomerulonephritis even though there are no extrarcnal symptoms and kidney func- 
tion is normal. We have found the .\ddis sediment count of great help in differen- 
tial diagnosis. By this method the nurnlier of cells and casts excreted in a period 
of time is measured and compared with the findings in normal children. If the Addis 
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count repeatedlj' shows a definite increase in excretion of erythrocytes, leucocytes, 
epithelial cells and casts, especially the red blood cell casts, the diagnosis is prob- 
ably glomerulonephritis. If we can elicit a liistory of streptococcal infection pre- 
ceding the urinary changes, tliis is a point in favor of the diagnosis of nephritis 
but does not prove it. It should be borne in mind that orthostatic albuminuria 
may follow postscarlatinal nephritis and also that the erect position may increase 
the albuminuria in nephritis. The burden of proof is on the physician who diagnoses 
benign albuminuria. Careful and long-continued observation may eventually clear 
up the diagnosis. Except for general indications revealed by history and physical 
examination, no treatment is necessary in benign albuminuria. 

There are other conditions not primarily related to the kidney in which albu- 
minuria with microscopic hematuria and eylindruria oeenrs. In acute infections 
and in diseases such as intestinal intoxication and high intestinal obstruction and 
vomiting where dehj'dration is an important part of the picture, variable 
degrees of albuminuria, usually with microscopic changes (casts and cells), 
are observed. This is also true in severe ketosis in children whether the ketosis 
results from diabetes mellitus, starvation, periodic vomiting, or a ketogenic 
diet. A well-marked albuminuria with eylindruria is found during the crises 
of paroxysmal hemoglobinuria. In the case of galactosuria reported by 
Mason, a heavy albuminuria wdth eylindruria and micro.scopic hematuria 
was observed when the child was on a milk diet, while on a milk-free diet the urine 
was normal. In acute rheumatic carditis, with or without cardiac failure, jaundice, 
passive congestion, albuminuria with casts and red blood cells in the sediment are 
commonly observed. In cerebral conditions such as subdural hematoma, convulsions, 
and pituitary tumors albuminuria is common. 

DB. F. H. ALLEN (Holyoke, Mass.). — Are there any statistics to show any in- 
creased liability to nephritis in patients with orthostatic albuminuria followed for 
fifteen or twenty years? Also are such persons accepted as good risks by insurance 
companies? 

CHAIRMAN LYTTLE. — ^All studies that I am familiar with show no increased 
liability to nephritis in patients with orthostatic albuminuria. I do not know what 
attitude insurance companies take. 


DE. H. 1 VDPIELD. — Do you treat all these cases with minimal nephritis findings 
as potential cases of nephritis? 

CHAIRJLVN LYTTLE. — The only treatment called for in cliildren with minimal 
urinary findings is continued observation until the urine is normal. 

3. In older children the question frequently arises as to whether we are dealing 
with an acute glomerular nephritis or an acute exacerlation of chronic nephritis. 
Urinalyses prior to the onset of the symptoms would be of utmost help in the attempt 
to answer this question. As the differential diagnosis is important in prognosis 
the historj- must be carefully examined in order to answer the question. In chronic 
glomerulonephritis a story of long-continued ill health with malnutrition, anemia 
dyspnea, and fatigue may be elicited. There may be chronic upper respiratory in- 
fection, urinary tract signs such as frequency or polj-uria, and there may be an 
episode which, in retrospect, can be translated into the initial attack of acute 
glomerulonephritis. On physical examination the signs of advanced kidney di=ea-=e 
such as well-marked and persistent hypertension with cardiac enlargement palpable 
peripheral vessels, and changes in the fundi indicate chronic nephritis The liich 
blood pressure and enlarged heart, which may occur in acute glomerular nephritis 

do not persist after recoverj-._ It is a verj- difficult problem, and hence the clinician 
is frequently mistaken in his initial impressions. mician 

4. In .suhacute laclcrial cmlocanlitis we may see variable i.rlna, 1 . 

indicate renal damage. There is no way of telling certainly whethe; we'Zde'iSg 
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witli imilfiplc emboli, infarction, or ordinary glomerular nepliritis. Good kidney 
function and the absence of extrarcnal signs are not necessarily significant. A benign 
form of hernorrliagic Bright’s disease has been described, tvhich is said to bo due 
to foc.al nonembolic nephritis. This is an anatomic diagnosis; I know of no way of 
making this diagnosis clinio.ally. 

In the diagnosis of chronic glomerulonephritis the chief difficulty is in differenti- 
ating nephrosis from the nephrotic stage of chronic glomerulonephritis. An accu- 
rate history and complete laboratory data at the onset of the disease are helpful. 
Even when most of the findings suggest nephrosis, if the onset has followed an 
infection with henioh'tic streptococcus and was characterized by hematuria and 
hypertension, the diagnosis of nephrosis is excluded. But glomerulonephritis may 
resemble nephrosis very closely in its onset and course, and diagnosis will remain in 
doubt unless retiniti.s, severe hv-pertension, or impaired renal function occurs. Al- 
drich discards the diagnosis of nephrosis if hypertension is present or if red blood 
cells are found in the urine. From our own experience and from the literature it 
seems well established that many children with anatomically proved nephrosis show 
moderate hypertension and microscopic or even gross hematuria. The significance 
of this hematuria and hypertension is not known; it does not necessarily mc.in that 
the patient has chronic glomerulonephritis. It may, however, signify renal irritation 
or a mild form of acute glomerulonephritis which can go to complete recovery. 
The following case is cited as an instance of this: 

The patient under close observation showed only nephrotic signs and symptoms in 
the first five months of the di-'easc. Following streptococcus infection an acute 
glomerulonephritis (i.e., hematuria, hypertension) developed, lasted three months, 
and eventuated in complete clinical recovery. The signs of nephrosis persisted. 
Autop.sy seven months after the attack of acute glomerulonephritis showed no lesions 
in the glomeruli. 

When severe hematuria and h.vpertension develop and persist in a child whoso 
cour.so from the onset has been typical of nephrosis and in whom renal failure eventu- 
ally supervenes, it is usually assumed that the diagnosis at the onset was incorrect. 
The majority of children with acute glomerulonephritis recover without developing 
chronic glomerulonephritis, and the .same is tnie of nephrotic children who develop 
acute glomerulonephritis. ^Uthough it is uncommon for a patient with true nephrosis 
to develop acute and subsequently chronic glomerulonephritis and renal failure, it 
sometimes occurs. 

In spite of the difficulties which often attend diagnosis, there can be no doubt that 
nephrosis is a distinct entity; it is clear, however, that signs of nephrosis and of 
glomerulonephritis frequently occur together in the same patient. When at its onset 
the di.scasc picture is that of glomerulonephritis, and signs of nephrosis subsequently 
make their appearance, thc.«e signs may be taken to indicate the chronic nature of the 
original process; the outcome is u.sually fatal. In such cases the nmjor di.sease is 
chronic glomerulonephritis and to them the term nephrosis should not be applied. 
However, when glomerulonephritis supervenes in the course of nephrosis, it is often 
an acute process which differs from the disease in uncomplicated form only by a 
somewhat longer course. It need not neccs.sarily influence the favorable outcome of 
the nephrosis. In the interest of prognosis, then, the attempt to differentiate between 
the.se two processes is eminently justified. Of eight of our ca.«es of nephrosis in 
which the diagnosis was confirmed at autopsy, hematuria occurred in five and hyper- 
tension in .six. In addition to the pathologic data, the clinic.al course in these ca.scs 
was tv-pical. In nephrosis complete recovery is common after long periods of edema 
and albuminuria; it is extremely rare in true chronic glomerulonephritis. Severe 
hypertension, cardiac hypertrophy and renal failure never occur in uncomplicated 
nephrosis and the almost specific su.«ceptibilify to pneumococcus infection is peculiar 
to nephrosi.s. 
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DR. H. G. PONCHER (Evanston, Ilu)- — H the burden of proof is on the man 
to prove that a benign albuminuria is not a mild nephritis, is it not reasonable to 
also say that the burden of proof is on one who finds red blood cells and slight 
nitrogen retention in a patient with a picture of nephrosis to prove that this is not a 
mild nephritis? The fact that a patient showing these findings may die of pneumo- 
coccic peritonitis and show only minimal glomerular changes and major tubular 
pathologr" does not seem to be an adequate criterion for not classifying such a case 
as a nephritis. May not proved cases of nephritis show exactly such a picture? 

CHAIRMAiS!' LTTTLE. — If a patient, onset and course of whose illness have been 
typical of nephrosis, develops hematuria and hypertension, I suppose one must make 
a clinical diagnosis of mixed nephritis. Nitrogen retention in nephrosis is not a 
reliable indication of glomerular involvement. But our experence in the autopsy 
room, and I think Dr. Butler will agree with me in this, has shown that these patients 
do not have anatomic nephritis in spite of the presence of hematuria and hj'per- 
tension. The cause of the hematuria and hj-pertension in true nephrosis is not 
known; it may be due to an acute nephritis which can heal quickly. I think we must 
rely on the anatomic findings as a final criterion of diagnosi.s, and acute nephritis 
does not give the anatomic picture we see in nephrosis. 


Treatment of Acute and Chronic Hemorrhagic Nephritis 


DR. BUTLER. — The mortality in the acute attack of hemorrhagic nephritis is 
usually considered to be about 5 per cent. Most pediatricians have felt that another 
5 per cent of the cases progress from an acute hemorrhagic nephritis to a chronic 
progressive tj-pe of the disease. Very recently, however, Snoke has reported a 
follow-up study of 150 cases of hemorrhagic nephritis in children in which he has 
determined the presence or absence of a renal lesion by the Addis sediment count. 
From this data he concluded that the nephritis had completely healed in 40 per cent 
of the cases, had remained active nephritis in 40 per cent, and had proved fatal 
in 20 per cent. It is quite clear that if these figures are substantiated by further 
study the generally accepted prognosis in this disease must be altered. 

CHAIRJIAN LYTTLE. — Jlore recently Dr. Snoke has made a similar follow-up 
study in Rochester, N. T. The data on this series do not support the serious 
prognosis suggested by his San Francisco study. 


DR. BUTLER. — Death occurs during acute hemorrhagic nephritis as the result 
of acute cerebral edema, congestive heart failure, infection, or a rapid progression 
of the nephritis and a true uremia. The bulk of er-idence concerning the etiologj' 
and clinical course of the disease indicates that it is closely related to an infection 
usually an upper respiratory one, and that a persistence of such an infection tends 
to prolong or aggravate the nephritis. Obviously, therefore, treatment must include 
the treatment of any focus of infection which may be related to the attack in the 
hope that the severitj- of the disease will be .shortened and recurrence prevented. 
Usually the related infection has subsided to such an extent by the time the nephritis 
has appeared that its treatment can be postponed until after the more acute manifesta- 
tions of the disease have passed. Not infrequently, however, a peritonsillar or retro- 
pharyngeal abscess or a mastoiditis may demand immediate operation in spite of the 
presence of cerebral edema, hypertension, and myocarditis. 


CHAIRMAN LYTTLE. Do you think major surgery should be done in acute 
nephritis? 

DR. BUTLER.-Obviously acute nephritis with cerebral edema, hypertension and 
myocard.t.s does not pror-,de the mo.st opportune moment for mLjor surgerv But 
operations such as an acute appendix mnsf No -c jjut 

operation are pre.sent. indications for 
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DU. HOUACE FUKXCH (Eax.stn’g, Mich.). — Is there any choice of anesthesias 
for surgery during the acute or convalescent stage? 

DU. BUTLER. — Aside from tlie indications of a particular operation, anesthesia 
sliould bo considered as it would be for any patient with a severe myocarditis or 
cerebral edema. 

Bearing in mind that the source of infection must bo dealt with at the appropriate 
time, the immediate treatment is directed toward the cerebral edema, the hyper- 
tension, and the myocarditis. 

Fortnnately the imminence of the appearance of untoward symptoms and their 
course are readily detected by the degree of the oliguria, the course of the blood 
pressure, symptoms of increased intiacranial prc.ssure such as headache, nausea, and 
vomiting, the character of the indso, size of the heart, pulse pressure, and obvious 
sigms of decompensation. Thus untoward signs can bo readily detected by the 
simplest type of clinical ob.'^ervation. It is our conception that the oliguria, hyper- 
tension, increased intracranial pressure, and congestive heart failure occur con- 
comitantly and from a common cause — namely, a rather generalized arteriolar spasm 
which may bo the re.siUt of a to.xin, a nephrotoxin, or some allergic reaction. At least 
in the absence of any better concept this is a convenient one, for it gives a simple 
explanation for the ctToctivcness of the magnesium sulfate therapy which Blackfan 
and his co\vorkors have shoivn to be almost specific. Experimental work recently 
done by Buben and Bapoport has shown that the inclusion of magnesium sulfate 
in the diets of rats inhibit.s the vascular spasm produced by ergotamino tartrate in 
rats not so protected. Such a vascular action seems far more likely than an 
osmotic action, for it is highly doubtful whether such small amounts of magnesium 
sulfate ns are used intramuscularly would result in withdrawing fluid from the 
edematous brain to the blood stream. Whatever the explanation, magnesium sulfate 
empirically docs lower the blood pressure, relieve the intracranial pressure, and in- 
crease the urine volume. Any direct elTect that it has upon the heart is less obvious. 
If the cardiac symptoms arc the result of spasm of cardiac vessels, the magnesium 
sulfate .should be as specific for this manifestation of the disease as for the others. 
On the other hand, the cardiac picture is very similar to that produced b 3 ' a toxic 
myocarditis. For this reason intravenous 25 per cent glucose and morphine may be 
given as therapy for the cardiac failure. There would seem to be some doubt as 
to whether digitalis should or should not bo used. We have not used it extensively 
enough at the Children’s Hospital to draw anj- conclusions. Dr. Stokes, of 
Philadelphia, believes it is beneficial. Because magnesium sulfate therapy is so 
specific, a rather detailed description of the m.anner of administering it seems 
justified. 

From I to S e.c. of a 25 per cent solution of jMgSO,'H.O are given intramuscularly 
to any child whoso systolic blood pressure is over 115, or whose blood pressure is 
observed to be rising, or who presents any significant symptoms of cerebral edema. 
If the blood pressure has not fallen at the end of two hours or if the blood pressure 
at a later period begins to rise, the dose is repeated. Concomitantly with parenteral 
injection, magnesium sulfate is started orally, from 1 to 2 ounces of a 50 per cent 
solution being given every four hours until the blood pressure has remained normal 
for twenty-four hours or until catharsis re.sults. Though the magnesium sulfajc 
therapy is accompanied by a loss of weight which runs par.allel to the subsidence 
of .sjmptoms, it is not given primarily as a cathartic but rather as a diuretic. In- 
deed, o.xpericncc shows that the oral admini.^t ration may bo repeated every four 
hours for scver.al days with little or no cathartic effect. .Since substituting ten 
years ago the intramuscular for the intravenous administration of the magnesium 
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sulfate, we have encountered no case in which intravenous injection was required. 
All the patients entering the hospital with hjTpertension and nephritis whose blood 
pressures have not been lowered by intramuscular magnesium sulfate have been shown 
to have chronic nephritis or pyelonephritis. Since in such patients magnesium 
sulfate is ineffective and probably contraindicated, the differential diagnosis between 
an acute hemorrhagic nephritis and a chronic nephritis should be made before 
magnesium sulfate therapy is pushed. 

In cases in which the oliguria is marked but the blood pressure is only slightly 
elevated, magnesium sulfate may be started by mouth more or loss as a prophylactic 
measure, but we do not so prescribe it in every case of hemorrhagic nephritis. 

DR. MARTIN MARINER (Brooklyn, N. Y.). — Do you always have a hyper- 
tension? What do you call a hypertension? It seems to me you frequently see 
acute nephritis without <a real hj-pertension. 

DR. BUTLER. — Fortunately there is no doubt that such cases occur. In a 
child under twelve years of age a systolic pressure above 115 and a diastolic 
pressure above 80 indicates hj’pertension. 

DR. 6ABERMAN. — Dr. Butler has discussed the treatment of the severe typo 
of acute nephritis usually seen in the hospital, but )iow about the very early treat- 
ment of acute nephritis before tlie symptoms of headache, hypertension, myocarditis, 
develop as is seen in private practice? 

DR. BUTLER. — General procedures uill be mentioned in a moment. Reference to 
the mild case does bring up the question of the routine use of magnesium sulfate 
prophylaetically. Dr. Lyttle, I believe, has an opinion about this that he might 
wish to express. 

CHAIRMAN LYTTLE. — I believe Aldrich states that magnesium sulfate given 
routinely in all cases will prevent the development of cerebral edema. 

DR. BUTLER. — The prophylactic use of magnesium sulfate may be beneficial, 
but let us remember, particularly in hospital practice, that an order for 1-2 ounces 
of 50 per cent magnesium sulfate every four hours has been given and let us see 
to it that it is stopped at an early date and not continued needless!}’. 

While using magnesium sulfate medication in the acute or mild case, the patient 
should not be permitted to become dehydrated enough to inhibit a moderate urine 
volume. Indeed, one should strive for a rather large urine volume, for as soon as 
this is obtained, the symptoms subside. To this end fluids should be given in 
liberal amounts, not rc.stricted. To be specific, a child of six years should have 
betneen 1,000 and 1,200 c.c. of fluid per day. Not very much need be said concern- 
ing the diet of these children. During the period of acute symptoms the patient 
will bo more or Ic.ss nauseated and will not want to eat. Sweetened fluid should 
be given in order to provide an adequate intake of fluid and calories in the form 
of cartohydrate. Since the edema is due to the oliguria, not to a specific salt 
retention, restriction of sodium chloride is not important and is cared for by the fact 
that most sweetened fluids contain little or no .salt. As soon as the child feels like 
eating, he can bo permitted to eat. For some days his appetite is such that there is 
little danger of overeating, and we .see no need of restricting his diet except as 
any ordinary child ‘.s diet is restricted. ^ 


DR. .1. W. BRITTON (An.vlston, AL.v.).-What amount of protein would you 
\iFC in the diet of a child with acute nephritis? ^ 

DR. BUTLER.— The remarks just made pretty well cover that question At a 
time when protein might be harmful, the patient will almost certainl} not eat it' In 
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ncuto nephritis any significant deration of nonprotein nitrogen or otlier evidence of 
severe retention ivill almost always subside by the time the child feels like eating 
much protein. 

BE. E. M. POLLITZEE (Greknvii.i.e, S. C.). — Please explain the mechanism of 
the edema in acute nephritis. 

BE. BUTLER. — I do not know that I can. The edema of nephrosis and chronic 
nephritis is usually closely related to the level of the plasma proteins. But the 
edema in acute nephritis is not accompanied by a low plasma protein osmotic 
pre.ssure. It is probably related to the effect of the vascular re.aetion to the toxin nr 
allergic reaction that underlies the disease. 

When the hj-perfension, myocarditis, and gross hematuria have subsided, foci of in- 
fection should be dealt with. Tonsils that appear infected on examination, that are 
associated with enlarged cervical glands, and the history of repeated pharjTigeal in- 
fections should be removed. I wish I knew liow a sinusitis should be treated but I 
do not. At the Children’s Hospital all patients with an initial hemorrhagic nephritis 
are not subjected to tonsillectomy. 

BE. L. jr. E.A.RLB (Hollywood, C.vlif.). — Have you any experience in the use 
of .sulfanilamide in the treatment of the underlying infection? 

BE. BUTLER. — Not in acute hemorrhagic nephritis. Perhaps Br. Lyttle has. 

CHAIRMAN LYTTLE. — We have used it eaufiousl}- in a few cases. If kidney 
function is impaired, the level of sulfanilamide in the blood must be carefully 
watched. 

BR. B. BENJAillN (Moxtre.vl, C.vnada). — About what percentage of children 
with nephritis under your care have not had a tonsillectomy? 

BE. BUTLER. — Any answer I gave to that question would be merely a gues.s, 
ns I have never reviewed cases with that thought in mind. Br. Lyttle has rather 
strong convictions on this point and I am sure has quantitative information concern- 
ing his patients. 

CHAIRMAN LY'TTLE. — TonsiUectomy had been performed previous to the onset 
of nephritis in approximately one-third of our patients. One should never have 
strong comictions about any aspect of nephritis. However, my attitude on foci 
of infection in nephritis is somewhat as follows: We do not know which ca.ocs of 
acute nephritis will progress to chronic nephritis, and we are ignorant of the 
mechanisms of both acute and chronic nephritis. There is clinical evidence that 
infection in the conv.alesccnt period has an adverse effect on the nephritis, and 
some good observers believe that persistent infection is a factor in the development 
of chronic nephritis. When chronic nephritis has been established, any attack 
on foci of infection is uscles.s. Therefore, I recommend tonsillectomy in the 
ordinary case as soon as improvement sets in and the pharynx is not acutely in- 
flamed. And when the nephritis does not improve on a suitable regime or 
there is a recurrence of sore throat and adenitis, tonsillectomy is done as .soon 
as the condition of the throat permits. The postoperative flare-up is mild and 
is not to be compared to the true c.xncerbation of nephritis that follows a recur- 
rence of infection. I admit the benefits are not proved, but to say that this pro- 
cedure is harmful is not a valid criticism in the light of my e.xpcrionce. 

BR. BUTLER. — The length of the rest in bed should ho determined as much by 
the history of myocarditis and the sub.sidonce of cardiac signs as by the character 
of the urine seclimcnt. A few red blood cells and a trace of albumin may persi.«t 
in the urine for weeks or months and may be a relatively poor guide in determining 
the patient’s activities. But a patient .should not be allowed up and about while 
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the Jieart is still enlarged, the pulse rate elevated, the electrocardiogram abnormal, 
and erj-throcyte sedimentation rate elevated. If these things are normal, I do not see 
why the patient should not be allowed to be up and about after a few weeks. But 
great care should be taken for many weeks to avoid exposure to cold or wet and 
fatigue. In general, the patient should be treated as a cardiac case, neglecting the 
diet as is done in such cases and judiciously neglecting the urine. 

There are a few other points one might mention: first, someone may want to 
know whether prophylactic medication can prevent nephritis. My answer in the 
present state of our knowledge concerning etiology is no. Certainly there is no 
reason for placing the scarlet fever patient on a low protein diet. Likewise the use 
of antitoxin or convalescent scarlet fever serum probably accomplishes little good. 
I wonder if Dr. Lyttle agrees. 

CHAIRMAN LA’TTLE. — ^I am unable to convince myself that we have any means 
of preventing acute nephritis. 

DR. P. S. RHOADS (Evakstox, Inn.). — In British fever hospitals it is felt that 
alkalinization of the urine in the first three weeks of scarlet fever prevents nephritis. 
Do you think low salt diets are helpful? 

DR. BUTLER. — We know of no reason why low salt diets should be helpful 
in the prevention of acute nephritis. Any such beneficial effect of alkalinization 
as you mention may be due to the fluid intake and urine volume coincident to 
alkalinization. It is hard to take alkaline salts without taking considerable fluid. 

A second question that may be in your minds is. Can the oliguria be treated by 
the ordinary diuretics? Our experience indicates that the xanthine derivatives 
produce little effect. Our opinion is that mercurial diuretics are definitely contra- 
indicated. Third, Is intravenous sucrose effective in relieving the cerebral edema 
and its symptoms? I cannot answer the question because we have not used it in our 
clinic as we were a little hesitant in the presence of the oliguria to administer 
it in large enough doses to be effective. Possibly the drug would not only relieve 
the cerebral edema but also w’ould have a diuretic effect. 


DR. EPSTEIN. — Would you comment on the use of a lumbar puncture in the 
treatment of the child with acute hemorrhagic nephritis who is in a state of con- 
vulsion? Would j'ou do a lumbar puncture or is it contraindicated? 


DR. BUTLER. — As demonstrated by Dr. Blackfan these patients may have such 
an increase in intracranial pressure as to produce a pressure cone. Lumbar punc- 
ture if done at all should therefore be done verj- carefully. Intravenous magnesium 
sulfate is a much safer and more effective means of treating the cerebral .symptoms. 


I should like to stress that the magnesium sulfate therapy which is so effective 
in checking a course of events which may be fatal in hemorrhagic nephritis is 
ineffective and contraindicated in chronic nephritis. AVe have no specific therapy for 
the chronic form of the disease. In chronic nephritis our efforts should be directed 
toward removing foci of infection and maintaining the patient in as good a nutri- 
tional state as possible. Years ago Addis learned that he could usually benefit the 
nephritic patient referred to him by other doctors because he could' abolish the 
•lictary restrictions that had been prescribed. On the other hand, he could usually 
do little for the patient who came direct to him on a normal dietary regime Kent 
mann and McCann have observed no ill effects from high protein 'diets in patients 
with moderately severe chronic nephritis. Aldrich and Boyle believed that a oroun 
of patients eared for by them did better on a high protein diet than on a diet 
restricted in protein. They stressed the advisability of including adequate amounts 
of .111 the vitainins As anemia is al«-ays present in these patients, a deficiency of 
iron in the diet should be guarded against. Because chronic nephritis is alLs^ 
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alwajs progre>;-iTc and tlie sc^ent^ of the condition is changing, jt is not unnatural 
that a diet nhich js optimal for tlic patient at one time mil not he =o at another time. 
Therefore, the aboie statement-- about diet jiiu-t not bo considered to applj to all 
chronic nephritic children 

In tlio earh or latent stage of cliionic nephritis there is iismlU a nephrotic 
aspect, to the disease, and edema ma\ be the most incapacitating simptom. Tlio 
edem 1 consists of iiater, sodium, and chloride, and there is ample oridencc that 
such edema may be limited by the ingestion of minimal amounts of sodium 
chloride. Low salt diets should therefore bo prescribed during the nephrotic stage 
of the disease. In the aliseiuc of cardiac inrohemeiit such edema i= roughly in 
ler'cl}' proportional to the concentration of the scrum iiroteiiis. It is for the pur- 
pose of increasing the serum protein concentration and making good the loss of 
protein nliich occurs in the urine that high protein diets are fieqiiciitly pro 
scribed at this time One must not forget that there is a certain amount of o\i 
donee obl.uned from animal evjieriments indicating that a high protein diet 
may haie a deleterious effect upon the kidnej. 

HR. POXCHKR. — Do son sonoush hclieie that the e\ceptionalh high protein 
diets arc of \a!uc in regenerating serum protein? ^Fost children refuse a high 
protein diet hut succeed m regenerating blood proteins anynay. 

DR. BUTLDR. — Dr. I’arr can fell sou of some interesting experiments concern 
ing flic etfoctnenoss of diets sarsing m their piotein content in maintaining a posi 
tile nitrogen balance and conceniing the effect of high iirofcm diets upon the 
course of nephritis in rats. 

DR. r.VIlR — I do not belicie that such cxceptionall^s liigh protein diets are of 
saliio in regenerating piotoin. Our expeiimental uork indicates that protein m the 
diet IS not assimilated b\ >oung children uhen more flian 2 gm. of protein per 
kilogram of ideal bodj Height is fed. Our cxidence shows further that iilicn this 
limit IS exceeded, actually Ie=s protein is assimilated than on the 3 gm. per kilogram 
diet. 

DR. BUTLDR — .Vs the nephritis progre-sC', there is an increasing tendency for 
nitrogen and other retention. Though the urea clearance is increased by a protein 
diet, .ample clinical oiidciito slions that in the later stages of the disease the protein 
content of the diet must be limited if significant retentions arc to be aioided. Since 
the inability to excrete the end products of nictabolisin is the reflection of the Kid 
ncy ’s inability to concentr.itc such substances in the urine, the iiiine lohimo should 
bo large enongli to proiidc maxiniuin ex< iction of the substances that should bo at 
loH coiicoiitr.itioiis m the plasma. I’.ipers by Holton and Reliborg and by Xenberg 
and Laslinict and othcis ha\e dearly proied these points. 

Finally in the termiiinl stage of nephritis nhen the kidney function is donn to 
10 per cent of iiornial. there is an inability to consene the substances that are 
of high lonceiitr.ation in the plasma yust as there is an inability to excrete those 
substance- that are pre-ent m the plasma in Ion concentration. a result there 
IS .a tendency to excrete a largo amount of wafer, sodium, and chloride. At this 
stage, therefore, the nephrotic tendency disappears unless cardiac failure com- 
plicates flic picture. This inability to conserve sodium and chloride may- be so 
in irkcil that an increase in iiriiic rolumo will not only cause an increase in the cxcrc 
lion of sodium and diloridc but will acluilly lesult m an increase in the concentra- 
tion of the sodium and cldoridc iii the urine as the urine lohiino increases. Because 
if is essential that sudi patients Jiaic a large urine \oluino. good frcatniciit coinci- 
dciitly causes the e\erotion of considcraFile sodiiirii and chloride per day. We haae 
found th.it a patient who-e pi isma sodnini was reduced to 12(! mcq /I. and whose 
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liUiMiia cliloride was reduced to SS meq./l. excreted 3-4 gm. of sodium chloride per 
day. It is, therefore, important that such patients be given an amount of sodium 
and chloride in the diet that will maintain for them a balance of the.^e substances and 
water. 

Thu*, it is clear that no single dietary regime can be followed in the treatment of a 
patient with chronic nephritis. The course of the disease must be followed accurately 
enough so that diets may be prescribed that will at all times provide as normal a 
physiologic state as is compatible with the changing renal function. 

DE. BEX.TAMIK. — Have you observed nephrosis as a distinct entity which pro- 
ceeded as such throughout the child ’s life! 

HE. BUTLEE. — IVe have had sixteen patients at the Children's Hospital in 
Boston who we believe had true lipoid nephrosis. Exactly eight of these have for 
vears been well and apparently have completel}- recovered. Alost of the others have 
been examined at necropsy. Though some had at some period moderate nitrogen 
retention and a fair proportion of red blood cells to white blood cells and cellular 
granular casts to hyaline easts and showed involvement of the glomerulae on micro- 
scopic studj’, the}’ had cases of true nephrosis. In each such case the degree of the 
degenerative changes was sudi as to result inevitably in glomerular damage. Thus 
the nephritic part of the clinical and pathologic picture was due to the severity 
of the nephrosis. 


ANNUAI.. JIEETING OP REGION IV OF THE AMERICAN 
ACADEMY OF PEDIATRICS 

The meeting wa» held on Xov. 4, 5, and 6, 1937, at the Ambassador Hotel, Los 
Angeles. Sixty-four members, 198 guests, and 40 exhibitors attended, according to 
the registration. There were 24 exliibition booths. Tlie annual business meeting 
was held the evening of Xovember 4 and the annual dinner, the following evening 
in the Cocoanut Grove. At the close of the .se.ssious on November 0, the members 
attended tlie .Stanford-University of Southern California football game. 

Abstracts of the papers presented follow: 


XOVEJIBEP. 4 

Kecent Investigations With the Tuberculin Ointment Patch Test. Ernst Wolff 
M.D., and S. Hunvitz, M.D., San Francisco. 

Description of te.st made by applying a concentrated tuberculin ointment covered 
with adhesive plaster on arm was given. Control te=t was made on opposite arm. 
Positive reaction consists of papule and vesicle formation with redness. A total of 
1,075 tests were made on 9fi4 patients, aged three months to fifteen years. An-ree- 
ment witli Mnntoiix te^-t in clinicnllj' active 

Advantages arc case of application, absence of pain, and stability of product. 
Pyloric Stenosis. Harman Tremaine, M.D., Boise, Idaho. 

lin'^r'^n' r?" ■■‘“‘'‘O'-’’'* "'ethod of treatment out- 

lined. Hydration was mconiplidied by .sul^mtaneous injection of fluid and intri 
muscular injerlion of blood. Hsual Eammstedt operation used Irtifi Tf I 
used postnperativcly. In the discussion Dr I X Xiclml I v feeding 

Children's Hospital, Eos Angelos inee IT'O 1- ' 


five death 
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A Case of Glycogen Storage Disease. Ezra Fish, M.D., Beverly Hills. 

A ease of von Gierke's dise.nse in child aged two and one-half years, weighing 
22 pounds, was reported. Abdomen was enlarged from birth. Liver was enlarged, 
extending below the umbilicus into pelvis; the edge was smooth and firm; the spleen 
was not felt. The fasting blood sugar ranged from 40 to G-I mg. per cent. Ossifica- 
tion centers showed development of six months. The blood cholesterol was ITu 
to 3S0 mg. The glucose tolerance curve rose slowly to 130 mg. in three hours 
and returned to normal in five hour.®. There was an absence of the usual hyper- 
glycemic response to adrenalin. Extracts of whole pituitary gland failed to raise 
blood sugar, as did prolactin. A peritoneo.scopic examination was done during 
life by Dr. .Tohn Iluddock. Los Angeles, who obtained a .specimen for biop.sy, which 
confirmed the diagnosis. Dr. Ruddock discussed the technique and advantages of 
this diagnostic method. 

Calcium and Phosphorus Balance Studies in Children With Latent Hilar Glandular 

Tuberculosis. William A. Reilly, M.D., San Francisco. 

Results: Tuberculous activity is accompanied by a negative calcium balance 
which could be converted into a positive calcium balance by giving calcium gluconate, 
‘10 to 00 grain.s per day by mouth, but not by giving cod liver oil. The negative 
calcium balance diminished during convalc.sccncc. There was also a negative 
phosphorus balance during the active stages of tuberculosis, and cod liver oil 
diminished this loss. 

A 0,180 of Unusual Fungus Infection. Rieta Hough, M.D., San Diego. (By in- 
vitation.) 

Report of case of PcuiciUtum rrlaiiciim infection in a two-and-one-half-ycar-ohl 
girl, beginning in Kovember, 1030, and ending in death April 25, 1D37. The course 
was stornu' with superimposed hcmohdic streptococcus infection. Ethyl iodide 
inhalations produced temporary improvement. 

Kovejiber 5 

Care of Skin of the Newborn: Prevention of Infection. L. Howard Smith, M.D., 

Portland. 

Author’s experience in treating 1,6S3 successive newborn babies by nonoiling and 
nonbatliing is given. Tlie vernix was not removed and skin not toiieJied, except for 
the use of warm water on diaper region. Only two cases of suspicious pyodermia 
were observed. Tlie advantages of the method are the lessened Iiandling of the 
babic.s, the saving in nursing time, and the lessened incidence of skin infections. 
In the discHS.=ion Bonar advised the nse of flexible collodion on tlie blebs. Grulce had 
ap[ilio(l the same treatment to premature infants with satisfactory results. 

The Undcscended Testicle. Norman Nixon, M.D., Los Angeles. 

The author had treated 59 ca.'-cs of true cryptorchidism in boys aged two and 
one-half to fourteen nnd one-half year.':. In ouc-third of the hoys, descent of the 
testes resulted. Treatment con.sistcd of 250 rat units intramuscularly three times 
a week for 30 injections. Tlicn after a rest of three months a second course was 
given. In half of the cases acceleration of genital development was observed. In 17 
of 37 failure.®, operation was done. Previous endocrine treatment made surgery 
easier. 
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The Present Status of Endocrinology as Related to Pediatrics. E. Kost Shelton, 

M.D., Los Angeles (By Invitation). 

A review of endocrinology as related to pediatrics was given and will be 
published in full in Journal of Pf-DIAtrics. 

Convalescent Serum, Its Uses and Preparation. C. M. Hyland, M.D., Los Angeles. 

(B3' invitation.) 

1. Measles: 423 cases of contacts treated — 72 per cent prevented; 25 per cent 
modified; 3 per cent given too late in exposure. 2,344 susceptible contacts 
collected from literature — 67 per cent prevented; 28 per cent modified; 3.6 per 
cent developed measles with no deaths. 

2. Scarlet fever: 242 contacts treated — ^96.6 per cent prevented; 2.4 per cent de- 
veloped mild attenuated disease. One hundred cases of scarlet fever treated: 
19 per cent developed complications, wliich is less than one-half of nontreated 
cases. Attenuation of disease noted in treated cases; also used in nonscarlet 
streptococcus infections. 

3. Poliomyelitis: Speaker urged larger doses in treatment, according to the work 
of Levinson. 


Growth and Development as Related to Pediatric Surgery. Herbert E. Coe, M.D., 
Seattle. 

Various congenital defects maj- interfere with normal growth and development. 
Among these are S3’ndactj-lism, congenital dislocation of hip, torticollis, h3’po- 
spadias, congenitall3' deformed ears, harelip. Among acquired conditions are 
muscle transplantations, osteom3-elitis, hemangiomas, and burn scars which may 
interfere with normal growth and development. 

The Course of Asthmatic Children in the Southwest. Vivian Tappan, M.D., 
Tucson. 

The results of transplanting asthmatic children to Arizona climate were favorable 
on the whole. The group witli resplrator3' infections, chiefly sinusitis, and who were 
not highly allergic, did best. The results in the markedly sensitive cliildren were 
not as good. Infections in sinuses and in the bronchial tract present in majority 
and tliese seemed benefited. Tlie longer the stay, the more marked the improvement. 
After returning to home environment improvement was maintained in the majority 
after interval of six montlis to six years. 


Results of Eight Years’ Treatment of Epilepsy in Children. Howard Cooder M.D. 
Los Angeles. (B3' invitation.) ’ ’ 


Total cases received for treatment in eight years 
Number of cases treated one year or more 
Cases with possible organic cause 
Cases without organic evidence (idiopathic) 


I..englli of time treated 

1 yr. f 

2 yr. ( 

3 yr. i 

4 yr. 1 

yr. :iad up ] 


Time free of attacks at last visit : 


1 yr. 

48 

cases 

2 yr. 

?t yr. 

J yr. 

27 

cases 

3 

cases 

5 yr. and up 

4 

1 

cases 

case 

Total free of attacks 1 yr. + 

S3 

cases 
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Kind of treatment and 1051111 “!: 


Total stopped 1 

^r. or Tiiorc S*» 

-JS% 


xo. % 

Total improred 

o'? 

S19& 

Diet only 

2.1 

Tot.al stationary 

('oinlition -7 

10% 

Diet cured 

21 

Total worse 

•> 


Phenobarbifal only 

.'ll 

Total died 

o 

5% 

Phcnobarbital eiiied 

24 


— 

— 

Diet and phenobarbital 

115 


109 

100% 

Diet and plienobaibital 

•IS 

Ttelapscd after 

1 ^ r. fn*o (i ra'^cs 

cured 

— — — 





s;t 109 4S% 




Boarding home 

17 cases 


Some Observations on the Results of Direct Blood Transfusions. Alonzo Cass, M.D., 
Los Anfioles (15i iniilation). 

A ““tudi n.is made of 270 oases of direct hlood tiansfu«ions m flio Cliildien’s 
Hospital, Los Aiifiolos. Tlio majoiity iioio <i;i\cn iji cases of pneumonia, Mood 
dyscrasi'is, and Gastrointestinal disturbances. 

Conclusion: Transfusion may be a bone marroii depicssant and is not unasso- 
ciated iiith danger in pneumonia and in ciitically ill cliildicn. 

Encephalography in Children. Harry Dietrich, M.D., Los Angeles (B\ imitation). 

Indications and contraindications foi use of onccpb.ilograpliy neie giien nith 
illiistratne cases shoun in \ r.ajs. 


Koiembfi: (i 

Additional Uses for the Oxcillatocapacigraph. Barnet E. Bonar, M.D., and Con 
Penning, M.D., Salt Lake Cit.v. 

The instrument, nliicli lias been deiised b.v I’enning to recoid gr.apbically 
changes m rolume or capacity of structures, nas desciibed briefly. Tracings neie 
shown of the uterine actiritr tind fetal actiiity, including total respiiatory morements 
through the opened and unopened abdomens of experimental animals whose spinal 
cords had been transected. Records of caidiac moicmcnts of rat fetuses and 
turtles were shown as well as tetanic contractions of the skeletal muscles of the 
frog. The instrument has additional uses which can be applied to phjsiologic 
actniti in humans, making it possdile to record as manj as four or file more or less 
.sincliionoiis moiements at the same time with ease. Tracings were shown of Braxton 
Hicks contractions in the human, as well as respiratoiy actiiitr, apex pulsation, 
neck pulsation and fontanel pul«ation in a two month old infant. It is concluded that 
this instrument nmy be of laliie in making studies of human phisiologic activity 
where ordinal! methods now in use would be difliciilt or inipiactical. 

Treatment of Adult Type of Pulmonary Tnherculosis in Childhood. Lloyd B. 
Dickey, M.D., San rr.incisco. 

Notes on Therapy in Communicable Diseases. Paul M. Hamilton, M.D., Alhambra. 

1. Diphtheritic nil oca rd it is ; Treatment consisted of parenteral injections of 
glucose with sufficient pitressm to hold .sjstolic blood pressure near a low 
iiornial Icicl. Importance of frequent blood pressure readings eiiiphasircd. 

2. fs'carlet feier: Dramatic improieiiient following use of coinalcscciit human 
serum. Couiplii atioii rate t> per cent as compared with preiioiis flic rear r.ale 
of .'!.> per cent. 
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3. Typhoid fever: 95 cases treated witli intravenous baoteriopliagc. Tliis method 
is still under investigation and is not yet recommended for general use. 

4. Tetanus: Use of large doses, usually 200,000 units recommended udtli but 0 
deatlis in 44 cases. Tlie.se studies made at tlie contagious disease lio.spital, 
Los Angeles General lio.spital. 

Intestinal Allergy. Phillip E. Rothman, M.D., and Helen Hopkins, M.D., Los 

Angelos (By invitation). 

Clinically, the cases fall into two general groups: tlic first is cliaracterized chiefly 
by a persistent diarrliea, and tlie second by gastric retention. Associated with these 
disturbances arc a failure to gain weight, increased susceptibility to respirator}’^ 
infections, and an alteration in desposition. Eczema, astlima, liay fever, or urticaria 
is rarely present. Tlie diarrhea with marked abdominal distention may closely 
simulate celiac disease. Intestinal parasites and a functional colitis should be 
excluded in the differential diagnosis. The second group with vomiting as a pre- 
dominating symptom may be confused with a congenital organic intestinal obstruc- 
tion. The authors have had excellent results with the elimination of those foods 
producing positive .skin reactions and believe that they arc justified in ascribing the 
disorder to an allergic etiology. 

Wood Tick Paralysis in Children (Motion Picture Demonstration) . E. J. Barnett, 
M.D., Spokane. 

Picture taken from cases reported in the Journal of the American Medical Asso- 
ciation, September 11, 1937. 


Academy News 


The following ifliysicians have been elected to Fellowship in the Academy: 

KKCION I 

•Tolin Giblin, New York, N. Y. 

Julius Margolis, Coatesville, Pa. 

Harold E. Mixscll, New York, N. Y. 

RKGIOX II 

Hillard W. Willis, Coral Gables, Fla. 


REcrON III 

James .1. Donahue, E. St. Loui.s, 111. 

Harold O. Lund, Middletown, Ohio 
John W. Maroney, Detroit, Mich. 

Mark F. O.sfcrlin, Traver.ce City, Mich. 
Thomas P. .Sidtiel, Chicago, 111’. 

Clara D. Tigay, Chicago, HI. 

Dwight A. Weir, Man.'-field, Ohio. 



Comments 


“PHE decision of the executive committee of the Academy to change the 1939 an- 
*• niial meeting from tlie spring to the fall of that year, as reported in the min- 
utes of their meeting in the Jornx'AL last month (p. 131), is a wise change in our 
opinion. It implies a separation of the Academy meeting from that of the Section 
on Pediatrics of the American Jledical Association. The American JTedical A.«.soeia- 
tion has felt that the many meetings held in conjunction with their annual .'C.=sion 
has re.sultcd in the many tails wagging the dog. On the other hand, many Academy 
members have felt that unle.ss the two meetings were held close together, the attend- 
ance of pediatricians at the Section on Pediatrics would be cut down. 

By changing the annual meeting to October, the Academy of Pediatrics falls in 
line with other large spcci.alist groups as the College of Physicians and Academy 
of Otolarvmgologv-. Prom the standpoint of being away from home and practice 
October is the best month for the pediatrician. The change further does away with 
the difliculty that has been encountered in securing suitable and adequate hotel 
facilities and with problems connected with the Academy e.viiibits. 

'T'HE Editorial Board of the JoL'KX'.ti. feels it necessary once more to call atten- 
tion to the problem of case reports submitted for publication. Only a limited 
number can bo published in the Jocrx.vl; and hence many submitted must neces- 
sarily bo returned to the authors. A case report to bo accepted must contribute 
something to our knowledge of the condition described. Simple rarity or infre- 
quency with which a condition has been described in literature only occasionally 
makes a case report worthy of permanent record in medical literature. It is not un- 
usual for a case report to be submitted on the basis that the author has been able 
to find the condition reported but ten or twenty times in medical literature. Fre- 
quently to the knowledge of the Editorial Board many more cases have been seen and 
aie in the records of our larger children's clinics, but have never been reported for 
the rea.'.on that nothing has been found in their study which has added to our previou.s 
knowledge of the condition. 

IVhilc on this topic we might add that there is a tendency on the part of many 
authors to so overload a manuscript with unessential irrelevant details that the 
paper lo'cs interest and force, and hence fails to register its points. We arc certain 
that by careful re^vTiting many manuscripts submitted to the Jocr.xAL could be 
cut from tuo to three out of every ten page.s, and thereby would gain both strength 
and clarity. 
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For more than fifty years Pet Milk Company has been actively 
and energetically engaged in promoting sanitary methods of pro- 
ducing milk on farms. 

Trained men are constantly engaged at every Pet Milk plant 
inspecting the sanitary conditions and methods under which the 
fresh milk is produced. Rigid inspection methods are maintained 
at the plants and unsatisfactory milk is rejected and returned to 
the farms. Though sterilization surely destroys tuberculin germs 
all fresh milk received at Pet Milk plants comes fi-om tuberculin 
tested herds. 

Sterilization is only the final step in the practice and process 
which makes and keeps every drop of Irradiated Pet Milk as 
surely safe as if there were no germ of disease in the world. 
Pet Ml k IS the original evaporated milk— a standard of hi^h- 
est quality tor more than fifty years. ° 

If yon have further questions about Pet Milk, please ask them. 
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WHEN PRESCRIBING MIU SUGAR 

I^FA^•T Formulas • Prelacteal Feeding • Intestinal Putrefaction • Adult 
Constipation • General Calcium Therapy • Pre- and Post-Operative Diets 
Pneumonia • The Exanthemata • Congestive Heart Failure • Spastic Colitis 
Pyloric Obstruction • Urticaria • Angioneurotic Edema 



BECAUSE— Borden's Beta Lactose (Na- 
tional) is a new, improved form of milk sugar, 
more palatable and fhf times more soluble than 
oidinary milk sugar (alpha lactose). 

BECAUSE —in infant feeding, in the prepa- 
ration of high caloric diets, in the treatment 
of adult constipation, and M’herever milk 
sugar is indicated, Borden's Beta Lactose 
(National) is easier to take and easier to vse. 


Borden's Beta Lactose is accepted 
by the Council on Pharmacy and 
Chemistry, and complies with its 
regulations. Plo directions for use 
appear on — or in — the container. 


T3o}dS4Vi 

@ BETA LACTOSE © 

(Notional) 

^ ou sremTitfd lo make fl prrsonalrvamlnatlon of I 

I Of « tnil »upj»l> and furlhrr Information. »lmpl> mall the 
aftachrd coupon 


The Ronorv CoiiPts^, 
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I»orden*» Bcu I-.ctosc 
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For ihe Oral Treatment of 
Pernicious Anemia 

• The advantages of 'Extralin' 
in the treatment of a disease 
^diere medication must be con- 
tinued throughout the life of the 
patient are ob^dous. Its thera- 
peutic efficiency as related to 
the size of the dose is greater 



The Antiancmic Potency of ‘Extralin' 
Is Assured by Careful Clinical Control 

than that of oral preparations of 
liver alone. Its administration 
in capsides is convenient and 
agreeable to the patient. Each 
lot of 'Extralin’ is adequately 
standardized by use in actual 
cases of pernicious anemia be- 
fore being released for sale. 

'Extralin’ (LiAxr-Stomach 
Concentrate, Lilly) is supplied 
in bottles of 8-1 pulvules and in 
bottles of 500 pulvules. 


ELI LILLY AYD COMP/liYY 

Principal and Lahomtorics; Indianapolis^ Indiana, U,S,A, 


’ ?■ jAiinnl ot IVilIitik- 1-, imblislica Jlontlilv b^ TlioC.V.jro-bvCom- 

nj , I'in' _ lily I . St bub-t.! jiklon piicf" trnU»'iI States, its pos'se^slon*', Pan- 

Cam la. SDOO T orelOT. $a ro Entered as Second-Class flatter 
nder Act of March 3. 1S79. 


iior!can 5S '0 Ji vitr. 

I’O*! onuc til SI. Mo, 
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Old Way*. • 

CURING RICKETS in the 
CLEFT of an ASH TREE 

F or many centuries,— and apparently down to the 
present time, even in this country — ricketic chil- 
dren have been passed through a cleft ash tree to cure 
them of their rickets, and thencefonh a sympathetic 
lelationship was supposed to exist between them and 
the tree. 

Frazer* states that the ordinary mode of effecting 
the cure is to split a young ash sapling longi- 
tudinally for a few feet and pass the child, naked, 
either three times or three times three through the 
fissure at sunrise. In the West of England, it is said 
the passage must be "against the sun.” As soon as 
the ceremony is performed, the tree is bound tightly 
up and the fissure plastered over with mud or clay. 
The belief is that just as the cleft in the tree will be 
healed, so the child’s body will be healed, but that if 
the rift in the tree remains open, the deformity in 
the child will remain, too, and if the tree were to die, 
the death of the child would surely follow. 

*Frazer, J. G.z The Golden Boagh, Tol. 1, Uwr York, LUcminan dc Co«, 1923 

New Way ••• 



1(15 ironical tbatthe practice ofattemptins 
to cure rickets by bolding tbe child in the 
cleft of an ash tree was associated with the 
rising of tbe sun, tbelight of which we now 
know is in itself one of Nature*s specifics. 


Preventing and Curing Rickets with 
OLEUM PERCOMORPHUM 


I^OWADAYS, the physician has at his command, Mead’s Oleum Percomor- 
phum, a natural vitamin D product which actually prevents and cures 
rickets, when given in proper dosage. 

Like other specifics for other diseases, larger dosage may be required for 
extreme cases. It is safe to say that when used in the indicated dosage. Mead’s 
Oleum Percomorphum is a specific in almost all cases of rickets, regardless of 
degree and duration. 

Mead’s Oleum Percomorphum because of its high vitamins A and D content is 
also useful in deficiency conditions such as tetany, osteomalacia and xerophthalmia. 

Mead’s Oleum Percomorphum is not advertised to the public and is now 
obtainable at drug stores at a new economical price in 10 c.c. and 50 c c hottlec 
■ and 10-drop capsules. ’ ' 


MEAD JOHNSON & COMPANY, Evansville, Indiana. TI 

n.u. .«l». t. to' 


S. A. 

P«n«e«, 


tftTtBllae th*lt r**ehlat on»Blb«Hx.d 
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All Accepted, Highly Efifeetire 
Milk Modifier ... at an 
Approximate Cost of 

2 ^ 

PER DAY 

On the basis of tested and ap- dextrose, for 6 quarts of whole milk. 

proved feeding schedules averaged Probably no other infant food of 

for babies up to the age of nine equal acceptanceisavailableatsuch 

months, one tablespoon of Karo low cost as Karo. 

would be used with about 6 fluid Mothers,generally,willappreci- 

ounces of milk. On this basis, a one ate their doctors’ suggestion of 

and one-half pound tin of Karo Karo as an effective, economical 

(which sells in grocery stores for milk modifier. 

about 12c) will furnish the neces- Karo is accepted by the Council 

sary amounts of easily assimilated on Foods of the American Medical 

carbohydrates, dextrin, maltoseand Association. 

A Infant feeding practice is primarily the concern of the physician, therefore, 
Karo, for infant feeding, is advertised to the Medical Profession exclusively. 

For further information, write Dept. P-1 
CORN PRODUCTS SALES CO.MPANY, 17 Baiterj- Place, Nciv' York, N. Y. 
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MW If formed during T[ 

\y BP IL gas****® digestion JJ 

MAY AI.TER 
THE MOST CAHEFUELY 
BALANCED FORMULA FOR 
INFANT FEEDING 


When tough casein curds are formed in the 
infant’s stomach only the surfaces of the curd 
are exposed to the digestive enzymes. Por- 
tions of the food substances are encased 
Avithin the curd and are not utilized.* Thus 
the feeding formula, though it may have 
closely approximated the composition of 
breast milk, is prevented from supplying the 
necessary food substances in the proportions 
intended. 

*See Morse & Talbot: Diseases of Nutrition 
and Infant Feeding, pp. 48, 59, 61, 214, 215. 


At the right are actual photographs of cow’s 
milk, powdered tvhole milk, SiMlLAC, and 
breast milk, after the addition of essence of 
pepsin. Note that only Breast milk and SiMUAC 
are physically unaffected By the coagulant 
while the other milks have formed a curd. 
Both breast milk and SlMlLAC have a consist- 
ently zero curd tension. Since Similac does not 
form a curd the digestive enzymes act upon it 
quickly and thoroughly, making available for 
metabolism all of the food sub- 
stances included in the formula. 

Because of this fact SiraLAc has 
given uniformly excellent results 
even in the most difficult feeding 
cases. 





AAr- D dietetic 
/V\<> K LABORATORIES 
. INC. . 

COLUMBUS, « OHIO 

Not advertised to the laity and no 
directions with the trade package. 
Samples for curd tests or test 
feedings furnished only to the 
medical profession. 


.-iMitAc u mmte jnm. ficah „ 

added lactate, lal 
mitt /at, and legetabU and cod brer oi 
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Tin; .lOUIiN.VL, OK KLOIAIHICS 


u 

STRIKING 

ACHIEVEMENT 


The synthetic production of vitamin B, in 
pure form represents a distinctive chem- 
ical achievement. Vitamin B, is recog- 
nized as a dietary essential for infants, 
children and adults. 

The first synthetic vitamin B, — Betoxin — 
makes available to physicians on ade- 
quate and economical supply of this 
dietary essential and antineuritic factor. 
According to clinical reports vitamm Bi 
is indicated not only in beriberi, but also 
in less severe B, avitaminosis character- 
ized by anorexia, gastric and intestinal 
atony. Its use is also suggested in preg- 
nancy and lactation, when metabolism is 
increased, as in hyperthyroidism and in- 
fections, and in various nervous disorders 
of nutritional origin. 

How Supplied: For oral administration tablets of 
0.1 mg. and 1 rag., bottles of 50; for intramuscular 
injection, ampules of 1 cc. (= 1 mg ). boxes of 10. 
For research laboratories, crystals in vials of 15 
mg. end 50 mg. 

Each milligram is equivalent 

to 500 international units. 
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proteinj in v#onian*> tmJk 
and in cow's milk dilTer both 
in amount and in character^ 

In woman's milk, the proteins 
consist of toctolbumin and 
casein in the proportion of 
twO'thirds of the former to 
One~1htrd of the latter. In 
cow's milk about one*sixth of 
the protein is loctotbumin and 
the remainder eoseln. The to> 
tal protein in human milk 
precipitates in fine flakes, 
that of cow's milk in heavy curds.' 

Ffiedenwold end liuhroh 
"Diet in Health and Disease 



max 

Ijelatine 


ottzn/j Casein Curds in 
Artificial Feedings 


In baby’s milk formula, the danger of hard 
tough, casein curds may be avoided by the 
addition of Gelatine (U.S.P.). The colloidal 
action of a pure gelatine — such as Knox — 
emulsifies the milk, forming fine, flaky, 
casein curds. 

Only 1% Gelatine U. S. P. added to the 
daily formula will decrease milk curd ten- 
sion 50%, It is recommended through re- 
search finding that one envelope of Knox 
Gelatine — which is equivalent to 1 level table- 
spoonful or Vi ounce — added to the prescribed 
daily milk formula will bring desired results 
of soft, digestible curds. 

Knox Gelatine is scientifically made from 
selected long, hard, shank beef-bones — sur- 
passes minimum U. S. P. requirements — pH 
about 6.0 — contains no carbohydrates — fat 
content less than 0.1% — odorless — tasteless — 
bacteriologically safe. 

DOCTOR — when prescribing, specify Knox 
Gelatine to assure U.S.P. quality. 


A^Vitheut If I 
aline. 6arJ> tn 
dittutblt rttlk 
tufdj 

h-XFtth itlaUne 
fo/i, ficeculent 
vii!k (urdi 



SPARKLING GELATINE 


KNOX GELATINE LABORATORIES, 

H'iQ Koox Avenue, Johnstown, N. Y, 

Please send me diet prescription pads-also infant feeding literature. 

Name 

Street 

Cit> 
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Gastric Hyperacidity 

In the relief of gastric hyperacidity, speed is 
essential — Cal-Bis-Ma provides it. The neutraliz- 
ing effect should be prolonged so as to prevent 
secondary acid rise — again Cal-Bis-Ma takes care 
of that. The irritated gastric mucosa should be 
soothed and protected from further irritation — 
that, too, is an important mission of Cal-Bis-Ma. 
Send for a trial supply and descriptive literature. 

CAL-B I S-M A 

WILLIAM R. WARNER & CO., Inc. 
113 West 18th Street • New York City 


Cal-Bis-Ma (powder) is supplied in tins (with removable label) con- 
taininc lH and 4 ounces and one pound. Tablets, in bottles of 110. 
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This is worth keeping! 
Have you a reprint? 



Patch tests on 3 castiles and 5 leading toilet soaps 
prove Lifebuoy over 20% milder 

y ou must wash your hands so often in your These unbiased findings checked by 3 leading 

profession, you really ffccti “a good mild soap” dermatologists and 2 biochemists of repute, were 

— don't you? And patients often ask your advice reported in the September 26, 1936 Journal of 
about soaps . . . the American Medical Association (use coupon 

Many doctors have known for years of Life- below for reprint), 
buoy s superior mildness. Many have written us You might also be interested in making sim- 
about it. 1060 patch tests tiow show that the j|gj. patfh tests on yourself, your family, or your 

major cause of this extra mildness is the pres- patients. Over a thousand doctors already have 

ence of a special purifying ingredient (cresols) asked for professional samples. Just your re- 
contained in no other popular toilet soap. quest — on the coupon for convenience — will 

Research scientists of note conducted the 1060 bring you a carton of professional samples and 

patch tests which showed Lifebuoy over 20^o the reprint of the full report on patch tests 

milder than 4 leading toilet soaps and 3 castiles. including the technic, with our compliments. 


LrvrR Brothers Co., Dept. 451, Cambridge, Mass. 

Yes, send me a carton of your professional samples and a reprint of the 
report on patch tests as it appeared in The Journal of the A.,M.A.. 

liame 
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rcAOE 


COUNCIL 



ACCEPTED 


^U€miin ^ 


IS AVAILABLE AS 



(CEVITAMIC ACID MERCK) 


MARK 


FOR ORAL OR INTRAVENOUS USE 


* Cebione is supplied os * 

10 inilligram tablets in tubes of 10 and bottles of 100 
25 milligram tablets in bottles of 40 
50 milligram tablets in tubes of 10 and bottles of 100 
0.1 gram ampuls of the crystals 

1.0 gram ampuls of the crystals 

2.1 cc ampuls of solution containing 100 milligrams of Cebione 

WHEN ORDERING OR PRESCRIBING SPECIFY THE 
COUNCIL ACCEPTED VITAMIN C "CEBlONE" 

MERCK & CO. Inc. . /Innu^ar/Hrin^ RAHWAY, N. J. 
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In Congenital Pglorospasm 



After a fairly thorough trial of various kinds of artificial 
feedings, I have come to the conclusion that lor all prac- 
tical purposes evaporated milk is as satisfactory as any. 
Evaporated milk is sterile, it is easily prepared, it seems 
to be as easily if not better assimilated than other kinds 
of milk. It has also the advantage of being retained and 
assimilated in relatively large proportions of the various 
milk components. The use of this kind of milk alone ap- 
pears to relieve the vomiting in certain cases.^^ 

—BARBOUR, ORVILLE; III. Med. Jour., Sept., 1936 


CARNATION MILK 
is useful 


Irradiated Carnation Milk 
has been used most success- 
fully in cases of pylorospasm. 
It permits the feeding of a 
more concentrated formula 
of relatively small volume. 
Furthermore, this milk is 
more easily coagulated in 
the stomach and smaller 
curds are formed. These 


characteristics of Irradiated 
Carnation Milk give it a 
place of special importance 
in a variety of difficult feed- 
ing cases; while the assured 
purity and uniform food 
value of this milk eliminate 
variable factors 
that might cause 
complications. 


CARNATION COMPANY, Milwaukee, Wis.; Seattle, Wash. 

WRITE for "Simplified Infant Feeding," 

an authoritative publication for physicians 


C IRRADIATED “k r 

arnation Milk 

"FROM CONTENTED COWS" 
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Books for the Pediatrician 


Infant Nutrition 

B' M . 3IcKini ''farriott, US, 'MB, Profe^^^sor of Pediatrics, *\Vashinffton ■Uni^e^slt^ 
School of Medicine, Ph^<^lclan in Chief. St Louis Children’s Hospital, St Louis 
Jnd Edition 4>2 pTffts jllu'^tratione Bound in speenJ water-proot, \erm}n‘proo( 
clotli. with eold stamping Price. $4 50 

This book represents the erj ctallization of present day belief in a field in nhich for 
jears there ha\e been nide differences of opinion IS'earlj half of the text deals nith 
peneral considerations of metabolism, normal nutrition, breast and artificial feeding. 
The remainder discusses chicfli the common nutritional diseases of infanci, diarrhea, 
djscntery, lomiting, rickets, scurvy, etc Stie-s is laid on the simple feeding formulas 
but the more complex preparations are not slighted A'ltamins and their place in nutri 
tion nre discussed Tlie larious gastrointestinal disturbances and their treatment are 
fully discussed; cspecialh well so is the feeding m treatment of diarrhea Kutntion 
in its relation to infection is discussed at length 

Management of the Sick Infant 

By Bnncley Porter, B S., M.D , JI R.C S. (Ene.). I, R.C.P. (Lend ) Professor of CUnlrjiI 
Pediatrics. Unbersity of California Medical School. 

cisco Childrens Hospital, Consulting Pediatrician Babies’ Hospital OaWand' • Consuufne 
Pediatrician. Mary’s Help Hospital. San Francisco, and B m E. Carte? SI D In?truet?f 

Out-Patient Department. Unuersity of California Medical 

7G0 pages, Gi9, \nth 85 illustrations Fourth edition, revised Price, cloth, $10 00 

Deals exclusively with the peculiarities of disease as it occurs in infancy. This edition 
has been completely reused and enlarged. The book is arranged in ’such a manner 
that any subject can bo found at once. Tlie illustrations are onginal and specialh 
posed so as to give the reader pictures that will really help him in his work 


Examination of Children By Chmcal and 

Laboratory Methods 

By A. I.e»In«on, B S., St.B . Associate In Pediatrics, Horthaestpm Tiniioroii-., 

Aftnnrllni- Pli\Bl.-lnn f’hlblrnn'B P I. '-'1‘'®rSlty Medical 


triclan. Sarah Morris Hospital for Children of tlic Michael Reese Hos'pItairChlMgo. etc 

192 pages, 7 1 10. 'tvitli 85 text lUustrations. and color plates. Second Edition revised 
and enlarged. Price, cioth, $3 SO. ’ 

Includes all the procedures that a pediatrician or general practitioner who comes in 
contact with children has to carry out m liis practice. 

Nursery Guide for Mothers and Nurses 

By Eonls B. Sniicr. rii D , M.Ii„ Senior Attending Pediatrician. Eianston Hosnltei 
Formerly Attending Pli>siclan Chicago Infant XVcIfare and Assistant Attendlntr Ph. ’ 
siclan Children’s Memorial Hospital. Chicago jxiienuing Phj- 

208 pages, 5 x 71 / 1 , illustrated. Third Edition. Price, cloth, with jacket, $2 00. 

Completely rewritten third edition of a popular book for mothers and children’s nurses 
Gives in clear, concise form essential details in the care and feeding of infants and 
children Docs not give feeding formulas and prescriptions 

Crippled Children 

By Eatl T). SfcUrlde. B S . JIB., F.A.C.S , Instructor in Orthopedic Surgery, Unliersity 
of Oklahoma, etc. 275 pages, CxO. with 150 Illustrations Price, cloth. ?3 00 

A book for pediatricians, orthopedic surgeons, physicians, nurses, and their patients 
who appeal for advice on the relief of deformities and physical handicaps of crippled 
children 

shall bo glad to send copies of these books subject to your approval. 
The C. V. Mosby Company — Publishers — St. Louis, Mo, 
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AGREE THAT 

Ralston Farina 


is far more suitable as a name for the 
cereal you know as Baby Ralston 


“Find a name that does your 
product justice — one that tells 
just what it is,” wrote doctors. 
So, at their suggestion, we have 
changed the name of Baby 
Ralston to Ralston Super Farina. 
That is just exactly what it is — 
a delicious wheat cereal, rich in 
the nourishment and energy 
value of farina — richer than whole 
wheat in vitamin B and minerals. 

When you recommend Ralston 
Super Farina as a starting cereal, 
as a food for the small child, the 
invalid, or convalescent, you are 
assuring your patient an inviting, 
delicious and readily digestible 


food far richer in body-building, 
health-promoting essentials than 
the ordinary farina type of cereal. 
And since its flavor appeals to 
the whole family, the inconven- 
ience of preparing more than 
one cereal is eliminated. 

Ralston Super Farina is quickly 
cooked and now available at a 
new low price. 

Samples for 
office distribu- 
tion are gladly 
sent upon re- 
quest. Use the 
coupon below. 


RALSTON PURINA COMPANY 

Dept. JP, 1984 Checkerboard Square, St. Louis, Mo. 

Please send me samples of the new Ralston Super 
Farina; also copy of Research Laboratory Report on 
Ralston Super Farina. 



jVamr 
City — 


jII.D. Address. 
State 
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SATISFACTORY 

CLINICAL RESULTS 

• 

PROMPT 

SYMPTOMATIC RELIEF 

• 

CONVENIENCE 

OF ADMINISTRATION 

• 

EFFECTIVENESS 
IN ACID OR 
ALKALINE URINE 

"While Our results with the use of Pyri- 
diuui in renal infections have been most 
satisfactory, it is our opinion that the 
most spectacular results have been in the 
chronic infections of the bladder and 
the male genital organs." 

— Quettd from Published CJtmcal Pepms 


MERCK $i CO. INC. RAHWAY/ N. J. 
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W HEN a child’s appetite lags, small 
portions are easier to get down than 
big ones. 

With Klim, you can keep the portions 
small — yet increase the caloric content. 


gestible by the drying process. 

And because such a wide variety of 
staple dishes may be made with Klim, 
the norma/ diet of childhood need not be 
disturbed with sweetish “invalid drinks.” 


For without increasing bulk, or chang- Abookletofseventydiiferent Klim-rein- 

ing appearance and palatability, Klim forced recipes has been prepared for phy- 
adds 25% to 75% more food value to sicians to give to mothers. Since it con- 

soups, cereals, and many other dishes. tains no reading matter contrary to 

This value, moreover, is in the professional ethics, it may be dis- 

form of "our most nearly perfect tributed freely to your patients, 

food” — milk. Klim is simply whole tv.sj.- /• Send for as many copies as you need 

milk, powdered, and made more di- by mailing the coupon below. 


KLIM 







Company, Dcpt,P-17-K 
350 Aiacliaon Avenue, New York City 

, .'’.'.o" 5'"'* of the book 

Jet Reinforced Diet Recipes v.*ith KHm/’ 
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t\ ALL AGES 

W^ken a plain mineral oil emulsion, witkout an 
aJded laxative ingredient, is desired, LORAGA 
offers all tke good (Qualities of a kigk-^rade emul- 
sion, including exceptional palatakility. Wky not 
ask for a trial supply? William R. Wai'ner St 
Co., Inc., 113 West 18tk Street, New York City. 

LO R /I G A 
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Almost a whole FEEDING MANUAL in 4 pages— 

Here are specific formulas for: 


THE NEWBORN FROfA BIRTH 

A non-a!!ergic, energj'--providing feeding pro- 
cedure for your newborn cases, particular!}- 
when breast nursing is expected. ClinicaJlj- 
proved and widely adopted. 

THE NORMAL, WELL BABY 

A simple, yet rcm.arkably successful feeding 
schedule, based on a principle of nutrition 
only recently recognized in artificial feeding 
tables. DRYCO’s greater digestibilit}' permits 
feedings that provide highest ‘protein ealites 
during the early months of fastest groseth. 



DRYCO 


M*6e Irom qunUty mllkfrojn ^h)rh ptnot 

<h« huttrrftt Nrn |t-r»dUted hytht 

r«>, Hccn%* hy lh<‘ 

AfumnI ftr*f»rch roundttjon undff tb« 5<ccnhock 
r«tfni (U. S». r»L So. «ncf the SuppUe pro. 

c»** pttenx (L*. 5. Ter. N’o. and dried bf tH» 

**J«*t** RoUer rroee**. 


THE PARTIALLY BREAST-FED 

When the breast flow is inadequate, this eas- 
il}- prescribed, more truly complementary for- 
mula is less apt to force premature weaning. 

THE DIFFICULT FEEDING CASE 

When other foods or formulas have faiied~a 
separate feeding table for the problem case, 
the malnourished or the convalescent infant 
—backed by 20 years of clinical success. 

Designed for use either DRYCO or 
•*Spw:faV' DRYCO (Vitamin B Fortified). 
Copies, for professional use only, will gladly 
be mailed upon receipt of coupon. 
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Milk Sugar in PracHcal Formulas for Infant Feeding 
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The following results were obtained by f 
Sauer* from a simfl e, inexpensive, sterilized | 
stock formula containing lactose: t 


IW?'- A- 




“The obsen'ations recorded below were 
made during the past IS months and em- 
brace 100 artificially fed private patients 
and 50 young institutional infants. The 
only formula used was one that so closely 
simulated breast milk that the results 
compare favorably with those observed 
in the nursling. In no instance did the 
food cause enteritis, nor did any infant 
fail to gain within a week after the 
formula was instituted.” 



Ui SUGAR 




^Sailer, Louis, A simple inexpensive stock 
formula jor pounp, infants, J. PeJiat. 1:1, 
Anpust, 1932. 


MILK SUGAR 


MERCK & CO. INC. Manufacturing Chemists ^ RAHWAY N. J. 


ADVEBTISEMEN'fJi 
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Thum-Tector 


PATENT PENDING 



A SATISFACTORY CORRECTOR 

OF THE 

THUMB-SUCKING HABIT 

Limits Elbow Bend to Prevent 
Hand and Face Contacts but 
Permits Sufficient Movement 
for Normal Activity. 

DAJNTY-NEAT-INCONSPICUOUS 

H HINGED. PEEXIBEE BRACE COVERED WITH 
SOrr. WHITE LEATHER 



WE’RE 
PASSING THE 
BUCK TO YOU 

can’t tell women in cold print, that 
unnecessary dangers of food contamina- 
tion live in ordinary bottles and nipples 
largely because mothers may do a care- 
less cleansing job. Not without being 
lustily shouted out of meeting. So in 
magazines reaching 30,000-000 women 
we simply say, “Hygeia Bottles and Nip- 
ples are safest because they are easiest 
to clean. Ask your doctor.” 


BABY-TEaOR CO.^KnoivIlle^Tenn. 

Find «nclottd S3.00« for which lend a pair of 

Thvn-Todon fora child years ond . . , 

menihs of O0t. 



) HURSWG — - / 

\ - 



Sizes for children of all ages. If not available 
locally, order direct or write for descriptive 
pamphlets. 


SeOBwiedby 


A’ou know, better than we do. the large 
part that carelessness can play in food 
contamination. even with the most pains- 
taking mothers. 

NVhy nol recommend the wide mouthed llvgeia 
Mottle .nnd eaFily inverted Hygeia Nipple? Tiicv 
reduce to a minimum the danger of the humaii 
element in the preparation of the infant’s 
formula. 

HYGEIA 

THE safe NURSING BOTTLE 
AND NIPPLE 
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Upon what must a baby chiefly depend for 
normal nutrition and proper growth? 


NATURE'S ANSWER 


YOUR ANSWER 


Breast fed infants receive on the average, dur- 
ing the first 10 months of life, approximately 

10,400 ounces of breast milk. The average 
analysis of bteast milk, if normal, is Eat 3.5?, 
Carhohydrate 6.5?, Protein T.5?, Ash .2?. 

10,400 ounces of normal breast milk contain, 
therefore, approximately; 


Artificially fed infants when taking your pre- 
scription of cow’s milk, water and HY1A.C, 
receive on the average, during the first 10 
months of life, approximately 10,400 ounces 
of this mixture. 

10,400 ounces of your prescription, prepared 
according to the HYLAC feeding calculator, 
contain approximately: 


275,500 grams of water 
10,900 grams of fat 
20,300 grams of carbohydrate 
4,700 grams of protein 
620 grams of ash 


274,800 grams of water 
10,700 grams of fat 
20,400 grams of carbohydrate 
8,000 grams of protein 
1,890 grams of ash 



For littrature and samples of HYLAC please send professional blank to 

NESTLE’S MILK PRODUCTS, Inc. 

155 East 44th Street • Dept. H • New York, N.Y. 



Children Love Milk 
this 6-Flavor Way 

• When children balk at milk, physicians frequently recom- 
mend that it be made into tempting eggless rennet-custards 
witli the 6 different flavors of "JUNKET” Rennet Powder. 
This suggestion often works wonders with failing appetites, 
because children so universally love rennet-custards — and 
tile rennet enzyme helps to make them digest more easily 
than plain milk. Bland and non-irritating. 

FOR HOSPITALS 

"JUNKET" Rennet "JUNKET" Rennet Tablets, not 
VowtScr. 6 lemptinR fla- swcetcncil or navored. Cartons of 12 
vors in 1 and 5 Ib. cans. packaees containing 10 tablets cacli. 


JUHKET 

Hansen's Trade-Mark For 
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RENNET POWDER 
for making MILK info 
Rennet-Custard DESSERTS 



COMPARE 
THESE CURD 
STRUCTURES 



after mixture with artifi- 
cial gastric Juice, showing 
the fine, soft, easily 
digested curds. 



xfiTi ' 

under same condi- 
tions as above, showine 
larger tougher curds. 


^ regis- 
tered trademarks of Clir. 
uansen s Laboratory 
rennet and 
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WOMAN 

An Historical Gynecological and 
Anthropological Compendium 

By HEEMAlOr HEINBIOH PLOSS 
MAX BABTELS AUD PAUI. BAETELS 

ITEST ENGLISH VEESION EDITED BY EEIC JOHN DINGWALL 

3 volumes. Crown 4to. Over 2000 pag-es, with more than 1000 Illustrations In black and 
white and seven color plates. Beautifully bound. Price, (50.00. 

A midst the mass of literature in all languages concerning woman and 
L her place in civilized and savage societies, there is one work which 
immediately springs to the mind of every anthropological student. Pub- 
lished half a century ago by the German anthropologist, Dr. Heinrich 
Ploss, this study of woman immediately became famous. The author 
collected material from a large number of sources, and had arranged it 
in such a way that it was possible to gain a view of feminine life and 
occupation from an angle hitherto never attempted. 

C. Edition after edition followed, until in 1927 appeared the eleventh 
much enlarged German edition, which had been enriched by hundreds 
of additional illustrations drawn from public sources, private collec- 
tions and secret archives. 

This is the first authorized English version of this original and most 
revolutionary work. Under the general editorship of Dr. Eric J. 
Dingwall, whose own contributions to the literature of sexual anthro- 
pology are well known, the work has been improved and enlarged to 
such an extent that it can in truth be called a gynecological and 
anthropological compendium containing exhibits of surpassing inter- 
est and curiosity. 

<1. As the only authoritative monograph in its field, the work is indis- 
pensable to the anthropologist and gynecologist who wish to become 
acquainted with much material usually only to be found in obscure 
publications buried in foreign libraries. 

C. This is the most complete guide to the anthropological literature relat- 
ing to woman ever brought together in one work. Special terms of 
pajTnent can be arranged. 

The 0. V. Mosby Oompamy — Publishers — St. Louis, Mo. 




Tor ihc fnfanVf Firxt Cerral 
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ft iH mdily dipcstecl nnd 



For ihr fircalfaK( Enerriv AVcc/* 

of lUe Lniirr Faniilv Cr<' iin <»f 

WhouL help'* Huppiy Ih** ca* 

loru*^ noctlod ditnnp Ujc morn- 

IHg 

Irnv 

and 



n firti ft fihnd, fiifjfdy 
/<«»d t« indjrafrd 


When a bland diet is required. Doctor, one that is 
not only mechanically non-irritant but also docs not 
evoke too much of acid gastric juice, Cream of Wheat 
deserves your consideration. 

Needless to say, Cream of Wheat is not a medica- 
mentum. It is a cereal food of uniform granular con- 
sistency and appealing taste which has earned for it 
an established position in the dietaries of millions. 
]n untold American liouseholds, it is the preferred 
cereal for infants, children, and grownups. 

Because of its physical and chemical nature, Cream 
of Wheat possesses distinct advantages which may 
be termed therapeutic due to their value in many 
specialized diets. When cooked, it consists of soft, 
macerated wheat particles, entirely devoid of irri- 
tating bran. Hence it may safely be given to patients 
alllicled with peptic ulcer, the various dysenteries, 
colitis, and those recovering from medical and surgi- 
cal alfcclions of the gaslro-intestinal tract. Since it 
is rich in carbohydrate, it evokes a minimum flow 
of acid gastric juice, an important point in ulcer 
therapy. Because of these advantages, aird because 


f‘orjri<>rn«rrtl Fwm/ \ tr/ftr 
Ix-t l!i<* p»rVnpi* 

m h»x Btttt 

of rt>oVi*«^ €^Tf'\\, Xmo 

p* ri«isvr“T> injr«..n\^r-sibnn 
\\ct 


of its exeeUcnl caloric content (H5 cal. to the ounce) 
Cream of Wheal is, a welcome 
addition to the at limes loo 
bland “bland diet," 



A« Of WIEAT 
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By Charles E. >Snclling, M.B., anil Alan Broim, M.I)., Toronto, Ontario, 

Edema ix the X'EWBonx Due to Prewcteal Feedixg. 
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DI. 

Atf.esia of the PuLMOXAny Ofjpice With Ixtact In-tepa-extricclap. Septum. 
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A Shift ix the Ixfaxt MonTAUTv Rate ix Dup.ham Couxtv, Xorth Carouxa. 
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Setcre Yisceral Co.mpucations ix* Acute Anterior Poliomyelitis. 

By Baldwin L. Keyes, M.D., Pliiladelphia, Pa. 
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V-M Cereal 

The First Precooked Cereal 
With Taste Appeal! 

A delicious product, easily assimi- 
lated, rich in vitamins, minerals and 
milk protein. Especially relished 
by preschool children, V-M cereal 
delights older children and adults as 
well. Notably contributes to im- 
provement of appetite, gain in 
weight, relief of constipation, where 
it exists, and to normal growth and 


\ 


development. 

Samples on request 


/ 






TROFOSE 

The Liquid Vitamin-Mineral 
Concentrate With Many Uses 

A pleasant-tasting tonic, containing 
ample amounts of vitamins A, B, D 
and G and dicalcium phosphate. 
Trofose is designed to supply in an 
agreeable, convenient and depend- 
able manner essential accessory 
food factors. Useful for the pre- 
vention and treatment of conditions 
incident to dietary imbalance — 
whether they occur in infants, chil- 
dren or adults. 


I 











THEYa// 
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PYREX* 




Samples on request 


./ 


HUGH TEBAULT &. CO., INC. 

General Motors Building, New York 


'.X 




JLHOSE closely interested in 
baby’s health appreciate the 
many, modern, scientific devices 
that make their task quicker, 
easier and safer. Pyrex Nursing 
Bottles are so convenient to use 
that they are preferred by lead- 
ers in pediatric work. Nurses like 
their resistance to extreme tem- 
perature changes, so helpful in 
sterilizing. Doctors recommend 
them for their smoothly rounded 
interiors which are so easily- 
cleaned. Mothers are grateful 
for the saving in time and money 
rendered by their use. Even 
babies like them better because 
they can hold them in their 
chubby little hands. 

These modern nursing bottles 
are made in the two styles illus- 
trated and in two sizes. The four 
ounce size is suggested for water 
and orange juice; the eight ounce 
size for the regular daily for- 
mula feedings. 

* Trade Mark Registered U. S. 
Patent Office. 


DI.IriS„,cJ t, o„ >rL,.UI,„o„ Cla„ Cenpan, 

PYREX 

nursing bottles 
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VITAMIN PRODUCTS 


J&ederle 


Cod Liver Oil Liquid Concentrate With 
Wheat Germ Oil 

provides a high unitage of both Vitamins A and 
D. Each 3 minim capsule is equivalent in Vita- 
mins A and D content to not less than 43^ 
teaspoonfuls of Cod Liver Oil U. S. P. XL 
Wheat Germ Oil is a superior antioxidant and 
the most suitable diluent in the preparation of 
Cod Liver Oil Liquid Concentrate. It is also the 
richest natural source of Vitamin E. 

CEVITAMIC ACID(CrystallineVitaminC)Lr</«r/r 
for the prophylaxis and treatment of Vita- 
min C deficiencies. 



^TOSTEROL IN OIL Ledcrh (Arpi Process) — a 
Vitamin D product, an aid to calcium and 
phosphorous utilization — especially recom- 
mended for children. 

VITAMIN E COLD PRESSED WHEAT GERM 

OIL Ledtrle 

Send for Liurature 

Lederle Laboratories, inc. 

30 ROCKEFELLER PLAZA NEW YORK, N.Y 







Children very often need a rich 
source of Vitamins A and D. Their 
parents, while anxious that their 
children have the best, are likewise 
interested in economy, especially 
since such products are generally 
taken over a long period of time. 

Navitol, a blend of specially 
selected, refined fish liver oils, 
meets the demands of physicians 
and patients. It supplies, per gram, 
not less than 55,000 units of nat- 
ural Vitamin A and 10,000 units 
of natural Vitamin D (U.S.P. XI) . 
The high potency reduces thedosage 


volume to 10 drops or one 3 -minim 
capsule daily — thus making it easy 
to take. It costs 40^ less than 
halibut liver oil with viosterol — a 
distinct advantage where economy 
is a factor. 

Navitol may be obtained from 
the pharmacist in 5-cc. and 50-cc. 
dropper bottles and also in boxes 
of 25, 100 and 250 capsules. 

For samples and literature address 
the Professional Service Department, 
745 Fifth Avenue, New York. 

E RiSqijibb SlSONS 

MNUrACTURmC CHtHlSTS TO THE MEDIOIL PROf E5S10N SINCE t8$t 


M AVITOL 

SQUIBB NATURAL VITAMIN OIL 
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FROM COAST TO COAST 


WIEYENBERG 

EVAPORATED GOAT WIILK 

Tile medical profession’s wide acceptance of Meyenberg Evaporated 
Goat Milk has now made possible nation-wide distribution through 
high-class drug and food dealers. 

Meyenberg Evaporated Goat Milk is especially recommended in 
difficult infant feeding — eczema and other allergic cases. The fol- 
lowing is a partial list of dealers stocking Meyenberg Evaporated 
Goat Milk for the convenience of your patients. 


ATI 4 ANTA. GA. 

C. J. Kamper Grocer}' Co. 
552 Peachtree St 
BALTIMORE, MD. 

Hopper McGaw & Co., Inc. 
(Grocery Dept) 

Charlc.s at Mulberry Sts. 
BOSTON. MASS. 

S. S. Pierce Co. 

■\Valker Gordon Lab. Co. 
CHICAGO. ILLINOIS 
Boston Store (Grocei-}- Dept.) 
Madison & Dearborn Sts. 
Stop & Shop Market 
1C W. ■Washington St. 
COLORADO SPRINGS. COLO. 
Sommers Market Co. 

115 So. Tejon 
COLUMBU.S, OHIO 
H. E. Chapman, Inc. 

1551 N. Ith St 
DALL,\S. TEXj\S 
Simon David Grocery Co. 
■1311 Oak L.awn .Vve. 
DETROIT. MICH. 

G. & R. McMillan Co. 

7440 2nd Blvd. 

The J. Ij. Hudson Co. 
(Grocery Dept.) 


DULUTH. MINN. 

M. M. Gasser Grocer}- 
209 Superior Sl. 
GREENSBORO, N. C. 
Patterson’s Food Store 
219 Elm St 
HARTFORD. CONN. 

Harttord Market Co. 
HOUSTON. TEXAS 

Harris Cream Top Jlilk Co. 
3000 D’Amico St. 

LOS ANGELES. CALIF. 

Tlic May Co. (Grocery Dept.) 
Young’s Market Co. 
MILIVAUKEE. IVIS. 

Wm. Steinmeyer Co, 

1044 No. 3rd St 
Tile Albert Hcatli Co. 

597 Downer Avc. 

MIAMI. FLA. 

Table Snpp'}’ Stores 
NEW ORLBAN.S. LA. 

A. M. & J. Solari, Ltd. 

NEW YORK, N. Y. 

R. H. Mac}’ Co. (Grocer}’ 
Dept) 

Cliarlcs & Co. 

Liggett Drug Stores 
OAKLAND. CALIF, 

Piedmont Grocei-y Co. 

4038 Piedmont Ave. 


OKLAHOMA CITY, OKLA. 
John D. Thomas Co. 
Plaza Court 
PHILADELPHIA. PA. 
Gimbel Bros. 

(Grocer}' Dept) 

Liggett Drug Stores 
PORTLAND. OREGON 
Meier & Frank Co. 
(Grocery Dept) 

SAN DIEGO. CALIF. 
Hamilton’s 
7th & C Sts. 

SAN FRANCISCO. CALIF. 
J. D. McLean Co., Inc. 
1158 Sutter St 
ST. LOUIS, MO. 

A. Jloll Grocer Co. 

5653 Dolmav Blvd. 
Famous Barr Store 
(Grocer}- Dept) 

TACOM.V, IVASH. 

The People’s Store 
( Grocery Dept. ) 

11th & Pacifle 
TOPEI-LV, KANSAS 
Tile Dibble Grocery Co. 
121 E. €th St 
TOLEDO, OHIO 
The Lion Dry Goods 
(Grocer}’ Dept) 


In addition, your druggist can be supplied through McKesson & Bobbins and other 
drug johhors. Descriptive literature on request. 


GOAT MILK PRODUCTS COMPANY 

1039 South Olive Street, los Angeles, Californio 
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Feeding Formula 

For an Infant 2 months old 
Weight 10 pounds 




Milk Modifier 


Whole Milk 16 ounces 
Water 1 2 ounces 

Me!!in*s Food 6 level tablespoons 


contains 


Maltose and Dexirins 
Cereal Proteins 
Minerals 


This is a typical example of food mixtures 
for well infants as suggested on the card, 
“Formulas for Infant Feeding," arranged for 
physicians’ use. 

This mixture provides for an intake of the fol- 
lowing food constituents and liquid for each 
pound of body weight: 


2.0 grams of proteins 
1.8 grams of fat 
5.5 grams of carbohydrates 
0.5 grams of minerals 
78.0 cubic centimeters of liquid 

All suggested mixtures on the feeding card are 
well calculated to furnish food constituents in 
proportional amounts to satisfy the nutritive 
requirements in relation to the age and weight 
of the individual baby with a supply of liquid 
to maintain the water balance. 

Constipation or other symptoms of intestinal 
disturbances are not likely to occur from the 
use of these mixtures and progressive gain 
may be expected. 


Formula Card and samples 
of Mellin's Food sent to 
physicians upon request. 


Directions for using Mellin's Food 
arc left entirely to the physician. 


Mellln^s Food Company 
Boston, Mass. 


MELUN'S FOOD: Produced bv an infusion of Wheat Flauf 

Bran and Malted Barhy admixed with Polasuum 

sistmg esstnUaUy of Maltose, Dextnns, Proteins enyASJtrtfSalS' 



ADVERTISEMENTS 



YOU WOULDN’T 
PRESCRIBE MA HUANG 
FOR THE PATIENT 
NEEDING EPHEDRINE 






Tile trend of modern medicine 
is to prescribe active principles in 
concentrated and agreeable forms. 

In line with this trend, White’s 
Cod Liver Oil Concentrate aSords 
you the active principle of cod 
liver oil — the natural vitamin “A” 
and “D” potency fi actioned from 
the natural oil of gadus liver; not 
a synthetic, not a substitute, but 
the therapeutic potency of cod 
liver oil minus the inert and ob- 
jectional fatty bulk. 

This natural, concentrated prod- 
uct, 100 times the potency of cod 
liver oil ,* is available for clinical 

•U. S. F. Minimum Standard. 


use in three convenient, economical 
dosage forms to suit every type of 
patient. 

Tor Infants — ^Liquid Concen- 
trate — 

For Youngsters and Adults — 
Tablets — 

For Eeinforced Dosage — Cap- 
sules — 

Recognition of the marked ad- 
vantages of this concentrate form 
of medication is attested by the 
rapidly increasing demand for the 
three dosage forms of White’s 
Cod Liver Oil Concentrate. It is 
promoted ethically, and is not ad- 
vertised to the public. 



-> COD LIVER OIL CONCENTRATE - 



WHITE LABORATORIES, Incorporated 


113 North 13th Street 


Newark, New Jers 
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EN GENITO-URINARY INFECTIONS 




The treatment of genito-urinary infections with Serenium — an 
orally administered antiseptic dye — is frequently enhanced by ad- 
justing the hydrogen-ion concentration of the urine within a certain 
range of acidity or alkalinity. 

For the purpose of determining the pH of the urine, Nitrazine — 
a new and sensitive indicator — faster and more accurate than litmus 
—may be used. When the pH is ascertained, if it is not within the 
dpired range it may be brought within this limit by the use of syner- 
gistic drugs or the ketogenic diet. The most desirable range for com- 
bating pyogenic organisms when Serenium is used is from 5.6 to 4.6 
on the acid side and up to 7.6 on the alkaline side. 

erenium is an antiseptic dye of high purity and uniformity. It is 
non irritating and non-toxic in therapeutic doses. It is useful in the 
reatment of genito-urinary infections because of its highly bacterio- 
stahc action on urinary pyogenic organisms. 

ese two modern products — Serenium and Nitrazine — are avail- 
7 s ^ under the Squibb label. Serenium is marketed in bottles of 
O, 50 and 500 chocolate-coated tablets of 0.1 gram each. Nitrazine 
IS aval able in paper strips, 100 to a vial, 10 vials to a box, and as a 

per cent solution in dilute alcohol in 4-oz. and l6-oz. bottles, 
together with color charts. 


For literature on Serenium, Nitrazine or the ketogenic diet address 
Professional Service Department, 745 Fifth Avenue, New York City 


Et RiSquibb Si Sons, Newark 

manufacturing chemists to the medical profession since 


IB5B. 
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CARTOSE 

— Is freedom from organisms 
important in an infant feeding milk modifier? 

Cartose is free from pathogenic organisms, yeast, moulds, and 
all' thermophiles including the gas formers. 

“Flatulence. By far the commonest source of distention that leads 
to pain, discomfort, and colic is an implantation of gas-forming 
bacilli among the flora of the infant’s intestine.” Porter and Carter. 

Cartose is processed in glass-lined tanks at a high steam pressure, 
destroying spore-forming bacteria otherwise difficult to kill. 

Cartose has established a new standard of Bacterial Purity. 

Plate cultures were made for total count on measured dilutions 
of Cartose using standard Nutrient Agar as a medium, and incu- 
bating for 48 hours at 22°C., 37^2 °C., and 52°C. The results are 
as follows; 


Total Count at 22°C. per gram 0 Organisms 

Total Count at 37S4°C. “ “ 0 

Total Count at Sa'C. “ “ 0 

(Thermophiles) 


This maltose-dextrin-dextrose-sucrose carbohydrate for supplement- 
ing milk for infant feeding is not advertised to the laity. Cartose is 
distributed on a strictly ethical basis. 

OTHER PRODUCTS: 

HIDEX — a high dextrin (dextrin-maltose) powder 
KINNEY’S VITAMIN B EXTRACT 
KINNEY’S COD LIVER OIL CONCENTRATE 

SCIENTIFIC SUGARS CO. 

Indianapolis, Indiana 
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EUBRBRlSffi 


ELIXIR GOLD TRIBROMIDE 

p.T.-nrrR beomaueatb cuts short the dti- 

raiioa of the iUnes«, reduces the frcquencj’ of the 
relic\es the distres<ing cough and gives the 
chiid rc^t and sleep. 

ELIXEB BEOI^IAUEATE is prescribed rou- 
tincl> by experienced pediatrists in all COUGH 
DISORDERS with gratifying results. Also valu- 
able in the cough of PULMONARY TUBERCU- 
LOSIS and in BRONCHITIS and BRONCHIAL 
ASTh^LX. 

BLIXXR BROMAUEATE is a standard, as- 
sayed and palatable preparation. In four-ounce 
original bottles; the dosage is a tea<poonful 3 to 4 
tirres a day after meals or more often when neces- 
sary. 

DOCTOR; — XVe will be glad to send you a 
\aluable booUei on “Gold in the Treatment of 
Whooping Cough and Other DI«ea«es.“ Kindly 
drop us a fine. 

Gold Pharroacnl Co., New York 


• Theory and 
Practice of 
Psychiatry 

For many years there has existed a need 
for a practical psychiatry' — a hook setung 
forth the symptoms, signs, diagnosis, Qii- 
ferentlal diagnosis, prognosis and treat- 
ment of disorders of the mind. Sadler s 
book fills this need. This book deals yitk 
pre-institutional psychoses, cases met in 
general medical practice and in the nien- 
tal hj'giene clinics as well as by the 
psj'chiatrist. It brings together a treatise 
not too technical in its presentation which 
covers the whole field of psychopathology 
and mental hygiene. Its pages reflect the 
modern viewpoint of psychiatry^ The 
Journal of Southern Medicine and Surgep' 
say's this about Sadler: “It may*^ well be 
doubted if there is to be found between 
the lids of any' other book so much in- 
struction of every'day' usefulness to the 
doctor of medicine.’* 

Rw WILLIAM S. SADLEB, M.D., Chief Psy- 
chiatrist and Director, The 
stitute of Research and Diagnosis. I2S1 
pages. Price, §10.00. 

THE C. V.MOSBY COMPANY 

Publishers St. Loub, Mo. 


Ekzema infantum und 
Dermatitis seborrhoides 

Klinik und Pathogenese 

Von 

Dr. Ernst Moro 

Professor der Padiatrie in Heidelberg 

Mit 126 Abbildungen. VII, 170 Seiten. 1932 
RM 24. — ; gebunden RM 26.80 

This is an exhaustive study of infantile eczema. The author discusses the term 
as it is used clinically and the development of the symptom complex of eczema 
through elementary obsem-ation. 

. . . The book is an excellent review of the subject of infantile eczema. There 
are enough clinical data and illustrations to make the author’s points readily 
available to the reader. !Moro has been conservative in his remarks and the 
accepted thoughts on all subjects are presented for the reader’s evaluation. For 
any one interested in the subject, this book presents facts and ideas that will be 
found stimulating and instructive. 

“Journal of the American Medical Association’’ 


VERLAG VON JULIUS SPRINGER IN BERLIN 






adtortisements 


DOCTOR, let us illustrate;-' 


STORE BOUGHT 
HOME PREPARED 
STRAINED VEGETABLES 


GERBER’S 
home GROWN 
SHAKER-COOKED 
STRAINED VEGETABLES 



Raised under varying conditions as 
to seed, soil, cultivation, etc. 



Delayed by transportation and some- 
times lengthy storage which impairs 
quality. 






Store vegetables often lose value from 
improper display, or slow sales. 



Otthcr'' 

r*- 


Raised from pedigreed seed on 
selected farms under supervision of 
Gerljer’s o^vn experts. 



All vegetables are grown within an 
hour’s distance by truck from 
Gerber’s o-wn kitchens. 



Home cooking, with unavoidable 
exposure to air, with cooking water 
poured oft, means loss of vitamins 
.md mincials. 


Srnf] for authorttatite ^^Bahr'*s 
for (Ihtrihution to your 
pnticjtty. 

Shokor-Conked 
Strained Foods 

[ srn \iNFn TOM VTOFS, CR^^^ 
xt mrrs, rvniiOTs rF\s. 

*'riNArn.\rrrT\nLt *: oiip.also. 

''TRUNFD PRUNFS AND CFRFu 


Careful preparation at proper tem- 
peratures in absence of air protects 
xotamins and minerals to a high de- 
gree, assuring uniformity and maxi- 
mum nourishment possible under 
modern scientific methods. 

You can prescribe Gerber’s ^vith con- 
fidence in their nutritive qualities. 


c.mnru TOODLCTS COMPCVI Iremont MlchlMn 
(In (anacia (Jlrona, ,n! Pack'd I5 Fine rixih ot Canaria 
1 1« Tctmiisth Ont i 

'■''W 'f llif ncir 32 pasc 
!!a!i « Hook -I'Ina amh rltallrc Inlonnatlon 10 mothtrs 
on l aliva-arc I un ler tan I tliat j„u nlll .upnlj atMltknal 
roplet lor tllilrlbminn to inj patients on retjuMt 
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RESVLTS-SIMPUCITY 


BREAST MILK 




iroiti the Normal is made to 
, . , resemble 

Mother rs the gREASTMILK 

IDEAL FOOD in percentages of car* 

bonydrate, protein, 
for tKe iatandtotalsaltsfash) 

content, and why 

H tt w tvT even the chemical 

U M A N and physical con- 

stants of the fat in 

I XT TT* H XT 'T' S.MJl. are like those 

AN X AN A o£ breast milk fat. 


Mother is the 


That Is Why S.M.A. 

made to 

semble ^ 

^STMILK Hr 1 


uioie, 

fat and totalsaltsfash) 
content, and why 
even the chemical 
and physical con* 
stants of the fat in 
S.M are like those 
of breast milk fat. 


P 


In i>^TTentaj:e* o^ protrin. fat, cnrbohytlratta and ash. In I 
chcmJcal cooftants of the fat anU in phx sical propcrllca. I — .— 


S. M. A. CORPORATION 


CLEVELAND, OHIO 
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Original Communications 


DYSCIIONDROPJjASIA 


Howard R. Mahorneh, M.D. 
New Orleans, La. 


M ultiple bony prominences have been known to occur on the 
skeleton of certain individuals since olden times. According to 
Reineeke,^ Staiile}* first recorded the familial tendency in 1849. There 
are an increasing number of papers I’elative to the subject, particu- 
larly concerning the clinical and roentgenologic characteristics of the 
affection and the prevalence of this parlicnlar type of osseous dys- 
trophy; yet it is still generally considered to be rare, and a lack: of 
familiarity with the disease is the rule. Etiology of the disease and 
therapy are still unpenetrafed fields. Also confusing is the question 
of terminology and classification. Such a variety of terms have been 
used to designate the condition that one selects the name most appeal- 
ing to him, or invents a new one. Some of these are : hereditary mul- 
, tiple e.vostoses (Gibnej',- 1876); midtiple exostoses (Gibney,® 1879); 
multiple cancellous exostoses (Davis^ and VauglnU) ; multiple car- 
tilaginous exostoses (A.shursf’ and Lcwin’^) ; vtitUiplen Wachstums- 
croHtoHcn (Roiuecke^) ; dyschoudi’oplasia (Ollier®) ; chondrodysplasia 
(Dwyer,® Cole,’® and Cleveland”) ; diaphyseal aclasia (KeitlP®) ; hered- 
itaz'y deforming chondrodysplasia (Ehrenfried^®) ; multiple congenital 
osteochondromas (Boggs,’^ and Carman and Fisher^®) ; Ollier’s disease 
(Richard, Dup.uis, Roederer, and Proyez’®, and Hunter and ’iVile.s”) ; 
familial deforming chondrodysplasia (Gorsline’®) ; multiple cartilagi- 
nous enehoudroses (Haas’®) ; and familial chondrodystrophy (Hilton®®). 

Chixxificaiion . — The individuality of the condition and its re]ation.ship 
<0 other developmental anomalies affecting the skeleton is still subject 
to question. In 1898 Olliei"^ recorded a single case of bilateral mul- 
tiple exostoses which he had .seen in a beggar in Egypt. In 1S99 he® 
called attention to a condition which he named d.vschondropla.sia. He 
had seen fom- eases, one a case of multiple exostoses in a child some 
years b efore this, the records of which were lost. The second case 


From Dip T>rinrlmint of .Surserj-. Tul.-inc Univnr.:H,. , , ,, , 

Surgical Clinic, Hutchinson Momoria.1 CliWc. '' of Medicine, and the 
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■was in a eliild six and a half years old who had a curved right fore- 
arm, exostoses on the right femur, and shortness of the upper and 
lower extremities on the right side only. X-rays taken when the child 
was seven and a half years of age showed incomplete ossification of 
the metaphyses. A third case similar to the others occurred in a girl 
nine years of age, exeept that both sides wei-e equally affected. He 
observed a fourth ease in a girl thirteen years of age. The long hones 
of one side only were affected, but both hands were invohmd. Ollier® 
concludes that one would .iudge that the le.sion of the long bones is 
unilateral. He did not mention in his second paper the beggar he de- 
scribed in 1S9S. but he did say that dysehondroplasia was related to 
osteogenic exostoses. 

The influence of Ollier’s paper has been extensive. He showed by 
x-rays which had not long been available for clinical use at the time, 
that in cases with multiple exostoses there is another finding more 
fundamental; viz., incomplete areas of ossification of the metaphyses, 
clear areas in the .iuxtaepiphyseal poidions of the long bones. He 
found by biop.sy that the clear areas in the phalanges were due to 
cartilaginous masses, described the underlying pathology more ac- 
curately. and named the condition “dysehondroplasia.” a term calling 
attention to the fundamental lesion, a disturbance in the growth of 
the epiphyseal cartilage, and ossification of the metaphyses. But to 
von Bergmann must be given, according to Prangenheim-- and 
others.-®’ the credit of first attributing the cause to a distui’b- 

ance in the epiphyseal cartilage. The confusing part about Ollier’s® 
report is that he regarded one characteristic of the affection as uni- 
lateralitj' or thought that involvement of the larger bones is unilat- 
eral. However, the first and third cases in his second paper® may not 
have been bilateral. He says that dysehondroplasia is similar to osteo- 
genic exostoses. Since certain authors (Cole,®® Hunter and Wiles®^) 
have regarded unilatci'al dwarfing with raidtiple exostoses affecting 
one side as an indhudual clinical entity, separate from generalized 
multiple exostoses, a controversy exists as to the relationship of the 
two conditions. Host authors regard them as the .same disease (Frang- 
enheim," Ehrenfried,®®’ Jansen®®). Holin,®' a student at Lyon, pub- 
lished his thesis on d 3 'schondroplasia in 1900. He reported four eases, 
all of which had an asj'mmetrical unilateral involvement, exeept one 
which had the left upper and the right lower extremitj^ involved. Sub- 
sequent studies show that such d.vstrophies affecting onlj- one side are 
much less common than similar cases in which both sides are involved. 
Ollier® apparently may have attempted to emphasize the unilateral 
case ns the true tj’pe of what he called dj'seliondroplasia. In two of 
the most important contributions to the sub.iect, Ehrenfried,®®’ ®® in 
191o and in 191/, called attention to the prevalence of cases of mul- 
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tiple exostoses and empliasized the hereditary basis which could he 
proved in a large percentage of instances. Eemoving a specimen from 
an area crossing the epiphyseal line, he found a dysplasia of cartilage 
cells of the epiphyses. He described the general clinical and roent- 
genologic characteristics of the disease, included disseminated and 
unilateral cases, and chose to use the name “hereditary deforming 
chondrodysplasia,” which because of his articles has become a popu- 
lar name for the disease in this country. He regarded the bilateral 
cases and the unilateral cases as the same disease. 

In 1915 Albers-Schonberg-® described a hitherto unrecorded type of 
skeletal dystrophy characterized by roentgenologic appearance in the 
bones of rounded or irregular areas 2 mm. to 5 cm. in diameter, which 
were more opaque to x-rays, areas he thought of condensation of cal- 
cification. The diaphyses of long bones were not involved, but the 
metaphj’’ses and epiphyses were. The only bones that were entirely 
free of the appeai’anee were vertebrae, skull, scapulas, and patellas. 
There was a suggestion of exostosis on one humerus. He regarded the 
affection as a developmental defect. In viewing Albers-Sehoirberg’s 
plates, a suggestive broadness of the metaphyseal region of the long 
bones is noted, a finding, if true, which even more decisively puts this 
ease in the class of dystrophies under discussion. The exostosis is 
quite definite. 


Voorhoeve,^*^ in 1924, reported findings in a brother and sister, aged 
fourteen and ten years, respectively, in which the principal findings 
were longitudinal striations in the bones, especially in the juxta- 
epiphyseal regions. These very definite straight striations were not due 
so much to increased density as to incomplete ossification along alternate 
lines. The densest areas had approximately the same density as the mid- 
diaphyseal regions which were apparently normal. On the other hand, 
the areas of condensation in Albers-Schonberg’s case^® were more dense 
tlian normal. In Voorhoeve's"® cases the broadness of the metaphyses 
extended an abnormal distance up the shaft, and small exostoses were 
found in the metaphyseal regions. Voorhoeve®® believed that his eases 
and Albers-Schonberg’s case®® are types of dyschondroplasia. Fair- 
bank®® reported a case of a boy aged twelve years with roentgeno- 
logic findings which are almost identical with those of Voorhoeve’s 


cases.®® The lower extremity on the left side in Pairbank’s case®® 
is shorter than that of the opposite side which fact is further evidence 
that the type of dystrophy is related to that described by Ollier.® 
Pairbank®® did not know tlie disease he described. He quotes Bent- 
zon,®i but not Voorboeve.®® Bentzon’s case®» resembled the type de' 

A -.ase similar to that reported by Albers- 
Sehonborg-® has not been found recorded, and this extreme rarity 
together wuh the fact that the stippling found in the hereditary de 
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forming chondrodysplasia type of dj'schondroplasia is usually not due 
to an increased deusitj- but to an incomplete ossification in surroiuid- 
ing areas, iveakens the conclusion that Albers-Sehoiiberg’s case"® is 
a type of dysehondroplasia. Iloivever, the .iuxtaepipliyseal disti'ibu- 
tion. broad metaph.vses, and exostosis leave little doubt that it is re- 
lated to dysehondroplasia. 

Freund'- reported a ease ■n-liich he called “osteodystrophia fibi'O.sa 
nnilateralis.’’ vliicli he believed to be related to Ollier’s dyschoudro- 
plasia. Freund’s ease''" was unilateral with facial asymmetry, but 
the whole diaphysis as well as the metaphyses of the long bones was 
afl'ceted. There was a diffuse osteoporosis without cyst formation. 
Biopsy showed the haversean canals to be enlarged by osteoclastic re- 
sorption, and so suggestive were some of the appearances of osteitis 
fibrosa cystica that the patient was explored for a parathyroid tumor. 
This condition is not included in the classification by the author be- 
cause the jirincipal lesion was not in the metaphyses. • 

Colc^" in 192G believed that the term “Ollier’s disease” should be 
reserved for those eases of eartilaginous dystrophy which show an 
asymmetrical involvement of the skeleton. Hunter and Wiles^" at- 
tempted to differentiate Ollier’s dysehondroplasia from hereditary de- 
forming chondrodysplasia on the basis of four features. First, in 
hereditary deforming chondrodysplasia heredity is a striking finding, 
whereas in Ollier’s type of dysehondroplasia heredity is infrequently 
proved. Second, cnchondromas are almost invariably in the former. 
They may occur in the latter but are not so frequently found. Third, 
broad metaphysis is constant in hereditai-y deforming chondrodys- 
plasia but. according to them, not in Ollier’s dysehondroplasia. 
Fourth, they say there is faii'ly regular calcification giving homog- 
enous roentgen shadow to the bone in hereditary deforming chondro- 
dysplasia. Differences undoubtedly occur in the two conditions, but 
they are relative. Unquestionably in the unilateral and bilateral eases 
incompletely ossified areas occur in the juxtaepipliyseal areas, osteo- 
chondromas occur, and restricted growth of the affected bones is 
found. It is true that the unilateral cases are likely to be sporadic in 
which heredity cannot be demonstrated, but in some bilateral cases 
heredity cannot be proved. Exostoses seem to be more numerous and 
more prominent in the bilateral cases. In both, the broadness of the 
metaphyses extends over a greater portion of the bones than the nor- 
mal metaphysis eien if this is relatively more pronounced, as Hunter 
and Wiles'* maintain, in the bilateral f i jic. One who has carefully 
.studied the pictures piesented by t'oon" of a boy fifteen years of age 
who had the disease will forever distiiist the strict unilaterality of the 
disease in an\ cases not piovcd by complete x-ray films of the skele- 
ton. The clinical picture shows the short right arm and leg, and 
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roentgenograms of this side reveal the unmistakable findings^ of Ol- 
lier’s type of dyschondroplasia. Roentgenograms of the opposite. side 
also disclose signs of the disease, though not so pronounced. On the 
side apparently not atfeeted in the clinical picture of the patient, 
the roentgenograms shmv longitudinal striation, abnormal curvature, 
small exostoses, and other manifestations of involvement. 

Even without a history of occurrence of the disease in a family, it is 
questionable whether multiple exostoses occurring in an individual 
can he differentiated as a distinct entity from dyschondroplasia of 
the hereditary deforming chondrodysplasia type. Sporadic single ex- 
ostoses on a skeleton are not to be classed with this disease, but multiple 
exostoses occurring in a single individual of a familj’’ can be shown 
to have the characteristics of dyschondroplasia. They affect mainly 
the metaphj'ses of long bones and .show other evidences that definitely 
put them in this class. Because dj'sehondroplasia can be latent, it is 
difficult to definitely prove that heredity is not a possibility. 
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Fig. 1. — Diiigramniatic representation of four different trpe.s of dyschondroplasia 
showing the predominating x-ray characteristics of eaeli type. 

Beeau.se all these conditions affect the hones mainly in the juxta- 
epiphyseal regions, are developed during the growth period, and are 
characterized by disturbances in cartilaginous growth, ossification, 
and failure of proper diaphyseal formation (lack of resorption and re- 
modelling of the metaphyses), the author prefers to call them all dys- 
chondroplasia and designate them as four main tj'pes (Pig. 1) in 
wliicli one or anotlier characteristic predominates : 

Dyschondroplasia 

1. Ollier’s type (unilaterality). 

2. Hereditary deforming cliondrodysplasia (Ehrenfried) type, 
many exostoses, broad metaplij-ses, heredity frequently proved. 

3. Yoorlioeve’s type. Longitudinal striation of metaphyses is the 
most prominent feature. 

4. Alhors-Schonherg’s type. Areas of increased density in the 
metaphyses and epiphyses are the most prominent features. 

Bichlfacc.— In 0.442 admissions to the Hutchinson .Memorial Clinic 
of Tulauc Unnwvsity there have bemt fi^-e cases of dyschondroplasia 
(hereditary deforming ehondrodysplasia type), t],ree eases of aehon- 
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droplasia, one case of hj'perteliorism with dwarfing, and six cases 
showing single exostoses. There have been no cases of Morquio’s dis- 
ease, no eases of osteogenesis imperfecta, hyperehondroplasia. Made- 
lung’s deformity, or aplasia of an exti-emitj'. There has come under 
my care another case of dysehondroplasia of the hereditary deforming 
dysehondroplasia tj-pe, an abortive form discovered in a child who 



. Caso 1, before operation, slio^\ingr tbe bony prominences and de- 

rormitics mentioned in the text. C, After removal of osteochondroma from femur. 
Isote pronalion of hands, marked irregailarity in growth of bones, and the promi- 
nences (exostoses) near the ends of the Icng bones. The patient is of short stature. 


was x-rayed because of fracture. The only evidence of the disease in 
this ease was deficiency in growth of tlie terminal end of the ulna with 
a pointed tip and broad metaphj'sis resulting in the tj'pical arrowhead 
deformitj . fihis appearance i.s so characteristic that it is unmistak- 
ably dyschondropla.sia. 
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CASE EEPOETS 

Case 1.— E. B., No. 70S3, -n-hite male, aged twelve and one-half years, with hard, 
painless, irregular masses attached to the long bones of the extremities and other 
bones. of the body. The masses were first noted in infancy; the exact date of their 
appearance could not be determined. Beginning as small lumps on the bones in 
the region of the joints, they gradually increased in size. One mass on the inner 
mesial aspect of the right femur had grown in size more rapidly than the others 
until now it is the size of a grapefruit and interferes with his walking (Big. 2.) 
He had failed to grow in height properly. His father and otlier members of his 
family w-ere affected (Chart 1), and it was noted that those members of the family 
affected on reaching full growth were of short stature (height 5 feet 1 or 2 inches), 
whereas otlier memhers of the family who were not affected w'cre all taller. E.xami- 
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Chart 1. — Showing the Incidence of dyschondroplasia (hereditary detorroing chon- 
drodysplpia tyne) in the family of patient in Case 1. Of fifty-two memhers ex- 
cluding ten mates of two generations of the family, seventeen (one-third) had the 


nation revealed a wcll-nourislied, well-developed, intelligent boy, stubby but with 
good musculature. He walked srith a waddling gait in order to clear a large mass 
projecting mesially from the lower end of the right femur. Valgus deformity of 
tlio right knee and varus deformity of the loft were noted on standing. Tliere were 
numerous exostoses of the extremities near the ends of the long bones, especiallv 
marked at tlic lower end of the femurs, upper ends of the tibias, the lower ends of 
llio radii and ulnas, and the proximal ends of the humeri. Supination of each fore- 
arm was limited -15 degrees. There were numerous small e.xostoses on the hands 
and feet The sinne and skull and bones of the face showed no abnormalities but 
the nasal septum, nlucli was abnormally broad and cartilaginous encroached on 

thfrite nor were 
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Laboratory findings included leucocj-tes, 10,000 per cubic millimeter; eosinophiles, 
34 per cent; strongjdoides in tlio stool, and urine negative. 

Hointficnogram^ of Jiiqht Forearm and Hand . — In tiie lower tliird of the radius 
and ulna jutting into the interosseous space are modeiate-sized osteomas that abut 
on each other. Apparently there is no fusion between the two. The bones are 
spj.aratcd and the intei osseous space is widei than noinial. A small exostosis arises 
Iroin the distal mctaphysis of the radius on the outer side, and this together with 
the normal mctaphysis makes the ju.xtaepiphyseal portion of the bone wider than the 
epiphysis. TIic distal end of the ulna is not pointed and shows no e.xostosis. The 
mctaphyses are irregularly and insufficiently calcified, with the result that transverse 
and longitudinal tiabeculation stands out. Tlie left foreaim shows similar changes, 
l)ut they are more cMiggeratcd. An iricgular bony projection arises fiom each bone 



Ffp. 3. — X-ray lilm of skull in Case I .shows ii regular calcification, a flnt'Ij mottled 

appea nance. 


at the distal end and is diiected into the inteiosseous space. Tlic distal end of 
the ulna is pointed, and there is a tcry small epiphasis. The epiphaseal line of the 
ladius is curaed and irregular. 

Metacarpals of both hands show insufficient calcification at the juxtaepipliyscal 
regions, and there are sea oral small irregular exostoses originating from metaphy- 
seal regions. The fourth and especially the fifth nietacarpals of the left hand are 
rclatiaely .short when compared with the second and third. Also the head of the 
os magnum is disproportionately large w'hen compared aaitli the bod.v of the bone. 

Roentgenograms of the skull show an indistinct, furry, irregular type of calcifica- 
tion (Fig. .'I). 

Roentgenograms of the lower femur.s. knees, and upper part of the tibias show 
on the medial aspect of the right femur a large bonv mass with a broad base, no 
Msible cortex, and treelike radiating calcification (Fig. 4). The base is approxi- 
mately as wide as tlic diameter of the wide metajiliysis at this leiel, and flie diameter 
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and widtli of the mass is sliglitly greater tlian this. Tlie riglit tibia is curved con- 
cave outward in the upper third. Tiie metaphj-sis of the tibias and femurs show the 
broadness of the epipliysis e.vtending for an abnoimal distance on the diaphysis, and 
there is irregular, insufficient calcification and thin cortex. A few other very small 
e-vostoses are seen. Tlie fibula iieads are large and are poorly calcified. Those in- 
sufficiently calcified areas show streaking and stippling, an abnormality which seems 
to involve also the epiphysis proper. The epiphyseal lines arc slightly irregular. 

The large osteocartilaginous mass on the mesial aspect of the right femur was re- 
moved on March 12, 1935, under general anesthesia. The entire capsule and part of 
the attached muscles were removed with it in order to avoid detaching cartilaginous 
or hone-forming elements that would favor a recurrence. It was noted at the time 



OlapUysatlon. The epinEyleal 


the base nas being chiseled from the shaft of the femur that it was verj- soft not 
uniformly ossified. Tlie mass measured 9x9 cm. It was covered bv a «oft carti 
lag.mms capsule. The central portion showed numerous hard, bony t'rabeculae ‘and 
.1 >ei!o\M?h surface w)iich liad an oily moisture. ^ 

Sections uorc taken from the .surface, the central part of the mass and the 

Ihe'r 1 T ^''mination of slides prepared from 

tln^e hhowed on the surface the conneclire tissue cansule a thin oi ^ . 

.;*» ,™«,, 

•« 4 He 
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zone slioived absolutely no evidence of ossification. It stopped abruptly and sub- 
jacent to it was a zone of cancellous bone, a few bony trabeculae, no compact bone. 
Red marrow is found between the trabeculae. In the deeper areas are trabeculae 
of cancellous bone, in the interstices of which is found fat and occasionally some 
few marrow cells. 

Case 2. — J. B., jN'o. 3022, negro male, aged eighteen years, had had since infancy 
abnormal bony prominences noticeable at the right humerus below the insertion of 
the deltoid and near the knees. Tliere was no family history of a similar affection. 
He came because the mass on tlie right humerus had been rapidly increasing in size. 

Examination revealed a well-nourished, well-developed young negro. There w-ere 
abnormal, irregular, bony prominences projecting from the long bones near the 
knees and at the upper end of the right humerus a well-developed mass, 8x6 cm., 
firmly fixed to the bones. 

The laboratory findings showed hemoglobin, 95 per cent; erj-throcytes, 5,255,000; 
leucocytes, 0,250; urinalysis, negative. 

liocntffcnograms of ihc Knees . — The broad part of the metaphysis of the femur 
extends well up the shaft (Fig. 6A). The cortex is thin, and there is some evidence 



Fie. 5. — .1, Jlicroscopic section of cortex of osteoma removed from Case 1. Tlicre 
Is no evidence of ossification. Xo osfeobl.asts invading from the surrounding fibrous 
tissues. 

B, Deeper section at Junction of cortex and medulla sliowlng Ure large cartilage 
cells and abrupt change to spongj- bone beneath. Tiiere are a few osteoblasts and no 
evidence of calcification of the matrix of the cartilage w-hicli sliould normallj- occur as 
a groundwork for bone formation. 


of longitudinal striation and stippling. Sharp pointed c-xostoses project upward 
from each femur at the junction of the shaft and metaphysis. Several small ex- 
ostoses project from the metaphysis of the tibia. The same evidences of incom- 
plete calcification arc present. The head of the fibula on the left lias definitely 
fused with file tibia. It is irregular, but no exostoses are seen on its lateral side. 
The interosseous space is wide and gives the appearance that the head of the fibul.a 
was pushed away from the tibia. In the head of the right tibia similar changes arc 
found, but they are less marked. The epiphyseal linos of the tibias and femurs are 
faintly vi.sible. Their contours appear regular. 

The upper end of tlic right humerus shows several exostoses at the junction of 
the middle and upper thirds. One is largo with a length as great as the diameter 
of the shaft. It points outward and downward (Fig. CB). 

Mo other x-ray plates were taken. 

Tlie patient refused to have the c-xostosis removed from the humerus. 
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Case 3.— H. H., Ko. 8003, white male, aged eight years. "Whea aged three years, 
he was observed by the parents to have a small, abnormal, bony projection just be- 
low the right knee. It increased in size and within two years had again entirely 
disappeared. When he was five years of age, nodules were noted in the region of 
the knees, wrists, shoulders, fingers, and these have progressively inCToased in size 
until when at the age of eight years, when he was examined at the clinic, they were 
numeious and varied from the size of a small marble to that of a golf ball. 

Examination revealed a well-developed and well-nourished boy, height 51% inches. 
In the region of thd ends of the long bones of the extremities were firm, irregular 
projections, painless and attached to bone, but subcutaneous and unattached to 
skin. Knees, wrists, elbows, shoulders, scapulae, humeri, and ribs had exostoses. 
The head, face, and. spine were uninvolved. 

Koentgenograms of the upper portion of left humerus and left side of chest 
show multiple exostoses in metaphyseal region of humerus. The metaphysis is broad 



I. *'■ — 9^®® roentgenosrams Have been retouched to preserve the out- 

line or the hones. Numerous exostoses are seen pointing away from the epiphysis. 
Tliere is fusion of the tibia and fibula and a broad metaphysis. 

B, The sharp exostoses of the humerus point away from the adjacent epiphysis. 


with a thin cortex. With the exostoses the metaphysis is broader than the normal 
appearing epiphysis. The cpiphjseal line is irregular and not typically conical 
Small exostoses are visible on the fourth left rib outside the angle and on the scapulal 

Koentgenograms of the upper portion of right humerus and right side of chest 
sliow an expanded metaphyse.al portion of the right humerus with several moderate- 
sized exostoses and tliin corfo.x. The coracoid process seems irregular, and there 
is an exostosis on the body of tlio scapula. 

Lower ends of tibia and fibula: On the right the lower end of the fibula is curved 
conc.a\e inward. The epiphyseal line of the fibula is higher than normil w ■ ^ 

the level with that of the tiliia (Kg. 7). The metanhvsis of t 

an abnormal distance np the shaft, and it is impcrftcfly ossified with a 
Ti,. c , uiU I, .,t „„„ „ ,a“, 
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at one place than at another. Stippling or irregular calcification seems to be present 
in the metapliyse'i. On the left the lower end of the tibia as well as the fibula seems 
to be sligiitly curted. The nietapln-sis of the tibia is broad and slightly stippled, 
and the epiphyseal line is 'wavr-. 

Hoenfgenogranis of knees: Tlie tibial nietapliyses are broad for some distance 
donn the .‘■haft, and there ate longitudinal striations and stippling. One area 
1' moderately deficient in calcification. The epiphyseal lines are navj'. The fibula 
hcaiis shou less perfect calcification. They aie irregular in outline, and there are 
'e\eral e.M'stoscs, cspcciall.v on the left, and tlie.'e give the appearance of po’nting 
up or toward their adjacent epiphyseal line, an unusual finding since osteochondromas, 
;.s a ’■ule. hate then ape.x diitcted auay from the adjacent epiphysis. Honever, 
tile oMistoscs in thm instance aic so small one cannot be suie of the direction. The 
width of the nietapln I cal area is much gicatcr than ths relatively small epiphyseal 



IT". — Case 3. The lotvor ends of the tibias and fibula.*! show irregular calcifica- 
tion iMth a ttavy epiphj-scal line. The epiphysis on the fibula of the right leg is 
abnorni.all,v liigli. boing on a level nitli that of the tibia, wheieas normallv it should 
be at the leie! of the Joint. Curting of the tibia and fibula is noted. 

line. The loner end^ of the femurs appear ;dmost normal. There arc scvcial small 
spurhko exostosc- pointing iiway from tlie epipliyscal line. There is a .suggestion of 
sfionfcing in os'-ification. 

Rocntgcnoaiams of liand.o and wrists (Fig. S) : The phalanges and mctacarpals 
show nliat appear to he o.-tcoporotie aicas with a suggestion of linear streaking. 
Tliere are no clear piintdied-out nreas .snggc'-tire of cncliondromas, but there are 
small c.vosto.sc'. TIicsc tend to be near the e[iiphyscal linos; i.c.. distal on the 
nictaearjials, ewept the fir.st ; pro\'iiiial on the phalanges and first nietaearpals. Tlie 
mctacarpals arc disproportionate in size, the fourtli and fifth on each hand being 
relatitely iimcli sliorter tlian tlie others. The right radio-s has an ahnormally small 
eiiipliysis which is faced in on a curved epipliyscal line. The metaphysis of the radius 
is wider than the rpipliy.sis, even that part of the metaphysis immediately adjacent to 
the ejiiphyseni line. y. largo ii regular exostosis S[iringing from the radius occupic.s 
llie interosseou-s space and approaches a sm.a]ltT one on the ulna. The inferior radio- 
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ulnar joint is wiilelv pcparated. The epiphysis of tl.e ulna is extremely small, and 
the TOCtaphyscs of tlie radius aud ulna are incompletely ossified and have verj- thin 
cortices. Practically the same changes arc found on the left side, but they are less 
marked. The di.stal motapliysis of the ulna here tends to be more pointed. The 
carpal bones show slight changes suggesting irregular calcification, and their forms 
are slightly bizarre. 

C-iSE 4.— W. A. H., A'o. S004, wliite male, aged thirty-eight years, is the father 
of patient in Case When he was two and one-half years old, his parents first 
noticed nodular prominences at the lower end of the femurs. When he was six years 
old, the nodules appeared about the elbows and at the lower angle of each scapula. 
Painless, they gradually increased in size. No increase in size of the tumors oc- 
curred after he was eighteen years of age. An e.xostosi.s was removed from the 
right os calcis when ho was thiity-two years old, because it interfered with walking. 



Flf?. 8. — Case .1. Tlicre is Irregular calcification of the bones of the hands and 
adjacent part of tlic radius and ulna. The metacarpal bones are disproportionate in 
length, the fourth and fifth being relatively shorter than the others. Kote that the 
small exostoses occur near the epiphy.'ieal line. .Some of the carpal bones are 
bizarre abnormal .shapes. Eacli ulna is short There Is a fal.se radio-ulnar joint on 
the right and failure of development of the epiphysis of the ulna on the right.' The 
metaphysLs of the radius in each in'^tance is broader than the epiph.vsis. 


lie did not tliink Hint his pareut.s or any of tlieii i datives were similarly affected. 
One son had the disease, but tlirce other children were unaffected. 

Examination revealed a wdl-noiirislied, well-developed mu«cul.ar wliite man, weidit 
200 pounds, 5 fool o inches in height. He h.ad a waddling gait and Imock knees 
(Fig. SI). The arms wete earned in marked pron.ation with a varus deformity of 
the olhotts. Multiple large exostoses were found on tlie entire skeleton except the 
head and the spine. The ribs and scapulae are involved as well as the long bones 
of (he exi remil ICS. The largest mass -,vas found attacked to fke mesial side of the 
upper extremity ot the right humerus, interfering with complete adduction 

%y..sscniuinn uiid piecipitiii tests wore negaliic. En tkrocytcs numbered 4,075,000, 
the hcnioglobm estimation was SO per cent and urinalvsis was negative 
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Fit? 9 — C'i‘=e 1 Till*? patient tlic f^ithei of patient described in Case 3, has d>S“ 
cliondroplasH of the heieditar\ d** forming: chondrod\sp)asia t^pe He has marKed 
\aiu*: of both elbows md a dislocation of the head of the radius (Fiff 10) Huge 
osteoma at the uppei end of the light humerus interferes with the adduction of the 
arm <Fig 11) Xote the \algus deformiU of the Knees which is a frequent finding 
Atultiple exostoses not clearh shown were found in the region of tlie Knees (Fig 12) 
(From M thornor South <?uiroon 1936 ) 



,, * *»^*-^? 1 *^* ‘'^*? cxc<^lcnt example of arrowhead deformity as seen at the 

dUt il end of the left ulna The tJp is pointed and tlio mctaphjsis Is broad The 
ra<Uas n atl\eU much Jonper than the ulna. It «;hows a dislocation at its upper 
.ml .Note lljt pfCUliai shape of tho carpal bones (From Mahomcr South Sur^on 
l'*3r ) 
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HoentgenograTJis.—Lett forearm, wrist, and elbow; The radius is markedly 
bowed, relatively much longer than the ulna, and the head of the radius is dislocated 
(Fig. 10). The inferior articular surface of the radius faces toward the ulna. 
The interosseous space is vider than normal, and the loner end of the radius is 
widely separated from the ulna. The broadness of the metaphyses of the ladius 
and ulna ei.tends for an abnormal distance up the shaft. There is incomplete 
ossification of the metaphyses and seieral small exostoses on all metaphyses of each 
bone, more at the loner ends of the radius and ulna. The lower end of the ulna 
shows a most characteristic "arrowhead” deformity. It is pointed at the tip and 
broad in the metaphysis. Changes in the right radius and ulna are similar but not 
quite as marked. ' Dislocation of the head of the radius is plainly visible in the 
x-ray film, and another false head has formed below the true head. 

Upper end of the humeri: The bioad metaphyses extend one-third of the dis- 
tance of the shaft. The cortex is tliin in this area, and there is definite stippling 



Pie 11.- — Case 4, sho^Nlnff the hugpe osteoma at the upper end of the humerus which 
prevented adduction of the arm. 


and a suggestion, of longitudinal striaticn on the left. On the right the calcifica- 
tion has been irregular, in some areas patchy, and in some the striation tends to 
be transierse. A largo osteoma occupies the medial side of the upper third of the 
right humerus (Fig. 11). Its broad base and diameter are approximately the same 
us that of the broad metaphysis. A thin cortex and irregular calcification are like- 
\\i«o eiulcnt here. 


Tibias and fibulas: There is a beautiful example of fusion of both fibulas and 
tibias at both the superior and inferior ends (Fig. 12). This bony fusion is pres- 
ent o^cr a much larger area than the usual area of contact. The interosseous space 
18 broader than normal. The metapUj-ses are broad with the usual thin cortex and 
irregular calcification. Tlic middle shafts of the fibulas seem to be relatively larger 
that of the tibias rehitiicly smaller than normal so that the appearance suggests 
that both bones, instead of tiio tibia alone, are bearing the weight. This is actaalir 
inie because of the donation (laigns) at the anUe joint. The inferior articiilor 
surface of ,he tibia is not transierse to the long a.Jo£ the bone but Ts dSed 
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from the normnl 4o degrees so that the joint surface faces outward and downward. 
The fibula is short, but it is not because of this short fibula that valgus is present as 
some authors"' ^ maintain. Tlie valgus is due to deviation of the articular sur- 
face of the tibia, and tlie liead of the fibula bears some weight from the upturned 
outer surface of the astragalus. 

C.vsK o. — -V. R., female, aged tliirtj--four years, had a roentgenogram taken 
of hotli knees because of pain and swelling in the left with tenderness at the outer 
anterior aspect of the .superior articular surface of the tibia, which pain was oc- 
casioned by a fall. There was no historv' of bone dystrophies in the family. The 
patient quickly recovered with a knee support and rest, but, though the roentgeno- 
gram showed no evidence of injury to the bone, it did disclose slightly prolonged 
metaphyscs of the tibia and a pointed exostosis jutting downward from eacli 
metaphysis. X-iay plates of tlie wrist, which were taken with the expectation of 
jpo-'-ibly finding further evidence of dyschondroplasia, were negative. 



FIff. 12. — C.a.sc ■!._ Tlicro i.s fusion of cacti tibia am] fibuia at tlie upper and iower 
ends. Tlie ankle joint i.s deviated outward, tlirowing some of tlie weight of tlie as- 
traualus direcllj' on tlie fibula. Tlie siiaft of tlie fibula is reiativelv broad compared 
witli that of tlie tibia, which undoubtediv is due to the fact that the fibula has be- 
come a true, welKlit-beai'lngi bone. Tiie dotted lines sliown on the roentgcnoscams of 
tlie knec.s indicate tlic- Iimit.s througii which ossification proceeded in the growth of 
bone. Absorption of part of tliis to form tlie diaphysis has occurred, but the c.xostoses 
remaining .sugge.st tiiat tlie P'lrtial failure of diapliysation has resulted in abnormal 
bony jirominences. On tlie left, hon'cver, the projection of that part of the exosto.sls 
beyond the dotted line cannot be accounted for by failui'e of diapliysation but must 
hare re.sulted from abnormal s^rowth. (From JIahorner: .'^outh. Surgeon, 1936.) 


C.t.sK t). — Tiie iiuthor has Iiad one additional case, tlie record of whicli is 
lost. Tlie child had a fractuicd arm and in taking roentgenograms of tlie break, ji 
peculiar condition was noted — failure of development of the distal end of the 
ulna re.semhling tlie aiiiiearance of the so-called “arrowhead deformity’’ found not 
infrequently in the hereditary deforming chondrody.splastie type. Tlie di.stal ulnar 
eiiiphysi.s was poorly formed and the end pointed with the hroad metaphysis and 
incomplete ealciiication. There were no other lesions. Xo other mcniher of the 
family was known to be alTecteil. This jiaTticular case, undoubtedly an abortive type 
of the condition, nould probably have remained undiscovered had it not been for 
the fnictnre. It indieatos how the disease may remain clinicallv latent and thus 
nia.sk its hereditary ba.“is. 
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CLINICAL CHARACTERISTICS 

Age of Onset . — The first manifestations of dj’Sehondroplasia are gen- 
erally noted by the parents in infancy or early childhood. The age 
of appearance was noted by Honeij®* in 66 cases reported in the liter- 
ature : At birth, 1 case ; birth to five years, 12 cases ; five to ten years, 
T-, ten to fifteen years, 4; fifteen to twenty years, 2; after twenty 
years, 1. The remaining cases gave no information as to the time of 
fii'st manifestations. 

Davis'* says that Dreieher in 1889 and Benlos in 1885 described eases 
that were noted at birth. As a general rule, the affection is first 
noticed between eighteen months and five years of age, and some- 
times later in life; some eases, being latent, are discovered only acci- 
dentally. Undoubtedly roentgenograms at birth would disclo.se indi- 
cations of the disease in eases that are not clinically manifest until 
later. 

fiex . — ^hlales are more often affected than females. Reineeke'* re- 
ports the I’atio as 3 to 1, Ehrenfried^® as 5 to 2. There is no ade- 
quate explanation for this discrepancy which runs so true to form in 
different series. Trauma has been sugge.sted as a factor. 

Objective Findings . — -TJie earliest manifestations are most frequentlj’' 
Jiard, irregular nodules on the skeleton in the region of the epiphysis of 
long bones. However, a parent may notice that the e.vtremities of one 
side are shorter than those of the other (Ollier’s tj'pe). Actual deformi- 
ties of the bone.s may be observed, but as a rule these are not apparent 
as an initial manifestation. The abnormal bony prominences increase 
slowly in size, and others may appear. The areas of predilection are 
the juxtaepiphyseal regions, especially of the arms and legs. Clinical 
examination and knowledge may suggest it, but the roentgenogram 
later confirms the fact that these bony projections are on the dia- 
physeal side of the epiphyseal cartilage and that they are more in- 
clined to he large and more numerous in the metaph 3 "ses, which Ijave 
undergone the most rapid growth : thins, at the lower end of the femur, 
at the upper end of the tibia, lower end of radius and ulna, upper end 
of the humerus, lower end of the tibia and fibula, and the region of 
the elbow joints. The ribs ai-e common sites, espeeiallj^ posteriorly 
near tlie tuberosities. Small exostoses occur frequently on the phalanges. 
The oaipal bones are rarely the seat of exostoses, hut they may be 
unequal in relative size*** (see also Case 1 in this paper). Relative 
uncquality has been observed in the phalanges (Cases 1 and 3). The 
os innominatum is an infrequent loeatiou for exostoses, and the bones 
of the head and .spine are less frequent locations. O.steoehondromas 
do occur, even though rarely, on the skull and spine and even on 
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bones of the faee (Oehsner and Rothstein®^) . The patient in Case 1 
reported herein had an enlargement, evidently a chondroma, on the 
septal cartilage of the nose. 

Shortness of stature is a common finding. In the Ollier type of dys- 
chondroplasia the extremities of one side may be considerably shorter 
than those of the other. Hunter and Wiles^' in 1935 collected tiventy- 
nine unilateral eases ivith facial asymmetry in six. Ehrenfried^® con- 
siders shortness of stature a common finding in the hereditary deform- 
ing dysehondi'oplasia type, and all the affected members of the 
family in Case 1 reported here mere short — 5 feet, 1 inch to 5 feet, 2 
inches, ivliile the unaffected members ivere invariably taller. 

Certain deformities other than the bony prominences are likely to 
occur, and these are due to a relative deficiency in growth of some of 
the bones and irregularities in growth along an epiphyseal line. Some 
of these findings, while not constant, are quite characteristic, and 
while better appreciated in the roentgenograms they may be ex- 
pressed clinically. A vai-us deformity may be present at the elbow 
(according to Keitld- in one-third of the cases) and the head of the 
radius may be dislocated, the radius longer than the ulna, with ulnar 
deviation of the hand. The opposite relationship, . i.e., ulna longer 
than radius, is far less common but does occur. Various abnormal 
curves may be present in the bones. A valgus deformity of the knees 
with knock laiees is not uncommon, and valgus deformity of the ankle 
joints with the external malleolus much higher than the internal oc- 
curs. Pes valgus is not entirely explained on the basis of short fibula, 
as was suggested by Davis^ and Ehrenfried,-^ but to a true deviation 
of the lower articular surface of the tibia (Pig. 12), which is occa- 
sioned by the unequal growth along the epiphyseal line, the inner 
part of the epiphysis growing faster than the outer end. Pes planus 
is a common finding because of the valgus deformity of ankle. 

These individuals are of normal mentality and normal muscular 
development. They are not prone to become athletic like achondro- 
plastic dwarfs and are not weak like the pitiful patients with Mor- 
quio's disease (Morquio,^® Buggies,®' and Meimr and Brennemann®®). 
They are not of an abnoimally retiring disposition and are more 
amused by than ashamed of their maladj*, but are fearful of their 
offspring’s being similarly affected. Calcium content of the blood is 
normal.®^ 

At maturity, the exostoses cease to grow, and deformities do not 
increase. The disease clinically remains stationary except in rare 
instances, in which exostoses may increase or decrease in size or rarer 
instances when they might appear for the first time (Honeij,®^ Davis'*). 

Hocjjfffcitoloffic Choract ensiles . — There are certain features revealed 
in the x-ray films in the affections which the author, among others. 
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eliooses to group under the heading “dyschondi-oplasia,” which justifies 
the classification of all of them under the same name: The location of 
the affection, most marked in the metaphyses of long hones in which most 
rapid growth is occurring; second, the age period, youth and adoles- 
cence in which the abnormal findings are most marked. In adult life 
healing tends to occur by more uniformity of ossification. Third, 
irregularity and incompleteness of ossification near the epiphyses, indi- 
cated by clear areas, streaking, striation or stippling of the metaphyses. 
Fourth, long metaphyses, i.e., the broadness of the metaphyses extend- 
ing for an abnormal distance on the diaphysis and not shading in the 
normal distance into the smaller diametered diaphyses. This indicates 
incomplete resorption (tubulation) or conversion of the metaphysis into 
the diaphysis, a process which I choose to name diaphysation. Fifth, 
exostoses, which may be a prominent clinical finding, but in the x-ray 
pictures their existenee is shown to be not the fundamental process in 
the disease. Certain eases have but few small exostoses less striking than 
other roentgenologic characteristics that indicate a developmental defect 
of bone affecting mainly metaphyses which have undergone the fastest 
growth. In each tj-pe of dyschondroplasia there is a different degree 
of prominence of the various characteristic features of the disease. 


In the hereditary deforming ehondrodj'splasia tj'pe practically all 
of these features are pronounced. The metaphyses are broad, and 
incomplete o.ssifieation results in diffuse osteoporotic areas. Irregular 
calcification results in appearance of longitudinal striation and stip- 
pled areas. Striped metaph3'ses are not so regular or so marked as in 
the Voorhoeve tj’pe, nor are the stippled areas so large or so pro- 
nounced as in the Albers-Schonberg tj-pe. Osteochondromas may be 
numerous and large. Both sides of the skeleton are affected, and 
clear, punehed-out areas in the phalanges and metacarpals suggest 
enchondromas. Shortne.ss of stature seems to be a constant finding. 


In the Ollier type of dyschondroplasia the affection is usually uni- 
lateral with the affected extremities much shorter than the opposite 
side. Heredity is infrequently proved. There are longitudinal stria- 
tions of the metaphj^sis and even stippling. Failure of diaphysation 
(process involved in transformation of the broad metaphysis into the 
narrow shaft) has been more gradual, less abrupt, than in the heredi- 
tary deforming chondrodysplasia type of dyschondroplasia. Asym- 
metry of the face may be found.^"- 32. 34 Osteochondromas are less 


numerous, and on the whole, smaller. All features are found in both 
the Ollier type and the hereditarj- deforming chondrodvsplasia type 
but some eharacteristics are more pronounced in one tjq^e, som*e iii 
another. It is not entirely a difference in intensity whik distin- 
guishes the two tj-pcs In Case 5 reported here, for example the 
manifestations of dyschondroplasia are minimal, clinicaUy latLt, the 
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failure of diaphysation and small exostoses diseovered by x-ray being 
the only features to distinguish it in the thirty-four-year-old patient. 

In Yoorhoeve’s type the predominant finding is the peculiar in- 
•sufiicieney of calcification in the metaphyses with a pattern so regular 
that broad stripes caused by zones of deficient and more normal cal- 
cification result. The failure of diaphj’sation and exostoses are not 
so prominent as in the two preceding types. 

In Albers-Sehonberc's case-' the small exostoses and slight tendency 
to retarded diaphysation are insignificant findings compared with the 
dense areas of increased calcification. This eharaeteristie of involve- 
ment of the epiphyses, especially prominent in this type, is also found 
to a less extent in the Yoorhoeve type and in the hereditary deform- 
ing chondrodysplasia type of dyschondroplasia in maturity. One of 
the most unexpected findings in Albeis-Schonberg’s^' case is that the 
equality of stippling is as pronounced in the epiphyses as in the 
diaphy.ses. 

The x-ray confirms many of the clinical impressions besides dis- 
closing other eharacteristies of tlie disease. The head of the radius 
may be dislocated and the varus deformity of the elbow is seen to be 
due to relative shortness of the ulna, the distal epiphysis of vdiich 
frequently shows various degrees of failure in development and 
growth. Tlie radius is not invariably longer than the ulna. Some- 
times the radius is shorter than the ulna, a condition I have seen, but 
this is extremely rare. The lower end of the ulna may be pointed with 
the portion of the bone just iiroximal to this broad, even broader than 
normal, incompletely ossified, and converging i„to the narrower, more 
normally ossified diaphysis. This particular deformity is called “ar- 
rowhead” and is characteristic of the disease. The radius and nhia 
may be widely separated due to exostoses. Synostoses may occur and 
frequently exostoses so prominent as to interfere with rotation of the 
forearm. A false .ioint more proximal than the distal radio-ulnar mav 
form between the two bones. Ulnar deviation of the hand ma.v result 
from the short ulna and ulna deviation of the distal articular .surface 
of the radius. 

Yery characteristic changes also occur in the tibia and fibula The 
knock knees frequently noticed clinically are found in the roento-eno- 
grams to be due to curves in the tibias and fibulas These emwes 
most freqiientl.v concave outward, arc at the upper and lower ends' 
of the bones (Case 4) and are produced by irregular growth aloii" 
the epiph.vseal lines. The reason becomes more apparent when w'^ 
view the roentgenograms in Case 3 (Figs. 2 and 4), and in • ■ 

stances the cpiph.vscs arc not normal in contour but ai-c wavy in out 
line. The fibula may be shorter than normal, and tlie infei-ioi- articu' 
lar surface of the tibia may be not at right angles to il,p longitiulinal' 
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axis of the shaft but may show marked outward deviation, throwing 
the foot into a valgus position with the outer superior margin of the 
astragalus pointing directly up between the tibia and fibula and some 
of the weight of the body being transmitted directly through the 
fibula on to the outer surface of the astragalus (Fig. 12). The shaft 
of the fibula then hearing weight .shows the evidence of increased 
function by becoming thicker and more robust than normal. The 
tibia and fibula may fuse together at their upper and lower ends, and 
the two bones may be more wndely separated than normal because ap- 
parentl}' of exostoses pushing them apart. 

Though the hones of the head and face and vertebral column are 
infrequently affected by the disease, they may show exostoses^"' and 
in Case 1 reported herein the skull showed irregular calcification char- 
acterized by a fine mottling. This appearance has not been previously 
described. According to Ehrenfried^"- and Weinstein and Cotell,®® 
the disease does not affect membranous bone. This assertion would 
not seem to be correct, but it is so that the membranous bones show 
little evidence of the disease and frequently show none. This is prob- 
ably due to the fact that the disturbance is more marked where growth 
is occurring fastest. 

Carpal and tarsal bones occasionally show evidence of the disease 
by irregularity in calcification®*’®®’®^ (and Cases 1 and 3 _ reported 
here). The relative sizes of the carpal bones may be disturbed®'* (and 
Cases 1 and 3). Inequality of the metaearpals is seen in the roent- 
genograms in Cases 1 and 3. This finding has already been recorded 
by Honeiy®^ 


In the Ollier type of dyschondroplasia the phalanges frequently 
show clear areas which Ollier® has shown to be masses of cartilage 
cells (enclioudromas). It is questionable, howevei’, whether all clear 
areas in the bones are cartilage. This certainly has not been proved 
because biopsy specimens are very infrequent. The author believes 
because the subcortical areas of the o.steoehondromas do not contain 
cartilage (Fig. 5) that such clear areas as are shown in the upper end 
of the humerus in Case 4 are mainly filled with fat. 


Osteochondromas affect mainly the juxtaepiphyseal region of long 
bones, and a peculiar finding is that the apex of these always points 
away from the nearest epiphy.sis. The author has studied x-ray films 
carefully to find an exception to this rule and to see if the exostoses 
arc always directed toward muscle pull. On the head of the fibula 
for example, the pull of tlie attached muscle is up and yet the exos’ 
loses point downward. Xo definite e.xeeption has been found to the 
rule and s.ich lunformify of direction speaks in some measure for 
locabzed failure of diaphysafion as at least an initial cause of the 
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exostoses (v.i.)- The cortex of exostoses sometimes consists of car- 
tilage. sometimes of bone. As maturit 3 ' advances, ossification becomes 
more complete, and all osteochondromas tend to become exostoses. 

Etiology, Pathogenesis, and Pathology . — Some observers have main- 
tained that a relationship exists betiveen multiple exostoses and 
rickets.^’ Ritter'*® found a small thjToid in the affected members of 
an exostotic famih'. It is maintained by Dwyer® and 'Wliite'*^ that a 
definite relationship exists between achondroplasia and dyschondro- 
plasia. Ehrenfried*®- and others harm finnly established a hereditar}' 
basis in a large percentage of the eases. In 236 cases collected bv 
Ehrenfried,*® hereditj' was demonstrated in 176. It was not found in 
18. and in the remaining 42 hereditj’’ was uncertain or not mentioned. 
In 3 of the 6 eases reported here a familial basis ivas established. Two 
of the remaining were elinieallj' latent cases. Such cases maj^ explain 
the diffienlt.v of proving hereditj’ in certain instances. In fact, so high 
is the percentage of eases ivith proved familial background that a 
negative histor.v in a preceding generation not actuall.v shown to be 
free of the disease h.v x-ray ma.v be accepted with some doubt. Bent- 
zon®* attempted to prove experinientalh- that the sjunpathetic s.vstem 
was at fault. lie hypothesized that there was vasodilatation. His 
jiaper frequentlj- quoted in the literature is far from convincing, and 
even he., after detailed experimental work in which he attempted to 
destroj' the s.vmpathetie sj’stem b.v cauteilzation and found no changes 
ill the bones and in other experiments in which he attempted to de- 
.stroj- the vasoconstrictor nerves In* injecting alcohol around the nuti'ient 
artorv to the tibia with the result that transient osteoporosis occurred in 
1 out of 6 eases, did not think that he had definitely proved his by- 
jiothesis. Richard, Dupuis, Roederer, and Pi-o.vezd® do not believe 
Bentzon produced the disease. His roentgenograms and experiments 
are certainl.v not convincing. . 

Jansen®® believes that the .sjmipathetics are at fault but thinks it is 
a vasoconstriction rather than a vasodilatation. Preund®® is of a 
similar opinion. The theory of .sj'mpathetic distuibanee has insuffi- 
cient evidence for its acceptance. The changes in the hone in dj'sehon- 
droplasia are such that what we commonl.A' find from even long- 
standing vasoconstriction or vasodilatation are not comparable. There 
is no evidence of soft tissue vascular disturbance and a contralateral 
case such as ivas reported bi^ Molin is unexplained bj' such a theorj*. 
All of which would necessitate the assumption that there are multiple 
peripheral selected foci of action instead of a disturbance in the cen- 
tral .sj-inpatlictic system, which nece.ssary suppo.sition makes the theorj' 
loss acceptable. Bone grows in length at the diaphyseal side of the 
epiphyseal cartilage. Arthur Keitld® states that John Hunter realized 
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not only longitudinal gro^Ytll but also resorption of tlie broad met- 
aphysis must occur to form the narrower diametered diapbysis. Keitb 
elaborated tliis hypothesis in relation to dysehondroplasia which he 
chose to call “diaphyseal aelasia.” He proposed the theory in ex- 
planation of dysehondroplasia that the epiphyseal plate gi’ew faster 
than the periosteum covering it and that the cartilage was left without 
a limiting membrane, permitting the formation of exostoses. Further- 
more, he presumed that tubulation or resorption of the broad met- 
aphysis was delayed and that ossification was incomplete. Jansen"*' 
further elaborated this theory and reasonably explains the develop- 
ment of many of the features of dysehondroplasia. He states that no 
less than six, probably more, processes are involved in the development 
of bone and that any of these may he retarded or hastened. The 
processes -he names are resorption, tubulation (diaphysation), can- 
cellation, cell division, cell enlargement, and cell differentiation. 

Jansen-® thinks retardation of cell division accounts for irregularity 
(waviness) of the epiphj'seal line. Local retardation of tubulation 
results in exostoses (Fig. 13) and complete retardation of cell division 
results in achondroplasia. His explanation is the most lucid descrip- 
tion of the pathogenesis. But it doesn’t explain all exostoses, certainly 
not those that project farther out from the shaft than the widest 
limits of the bone in its develoi?meut. Only abnoi’mal growth can 
explain such (Fig. 12). 


In studying sections from the large osteochondroma remox’’ed from 
the femur in Case 1, the author was struck with the lack of any 
semblance of calcification of cartilaginous matrix. "When bone grows 
at the epiphyseal line, the metaphyseal side of the cartilaginous plate 
made up of large cartilage cells and a cartilaginous matrix shows evi- 
dence of beginning calcification, forming the groundwork for the in- 
I'asion of osteoblasts and the production of bone. In preeartilaginous 
bone also in the embryo the earliest transition of the , cartilaginous 
anlage into bone is the appearance of calcium in the matrix of deeper 


la 3 "ers between the more mature cai'tilage cells. Then a process which 
is the result of osteoblasts and osteoclasts, using the calcified cartilag- 
inous matrix to construct bony trabeculae, converts the preformed, 
partially calcified cartilage into true bone. Exactly what takes place 
at the epiphj'seal line in these cases of fij'schondroplasia, it has been 
the privilege of few to observe, but, if we presume that the cortex of 


the osteochondroma is analogous to the true cortex of bone, we see a 
failure of a fundamental process in these eases, far earlier processes 
than diaphysation ; i.e., a failure of calcification of cartilaginous matrix 
and a failure of o.steoblasts to appear in adequate number and with 
sufficient activity from the marrow cavity and from the osteogenic 
l,ycr „t 11 , c pmoslonm. Except for lart of calcium precipitated in 
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those cartilaginous exostoses, probably every other factor is present 
for the formation of bone, in Avhich instance the normal sequence may 
follow with no moi-e insufficiently ossified areas, no exostoses. This 
failure of preliminary ossification of eaidilage, however, docs not alone 



Flp. la. — DiaKruniin.'itlc rcpn-sentatlon of prowth of femur. The two dots in the 
eonter of tile bones do not chanpe telatfonshlp witli prowth, but tiie circles in the 
epiplijsis mo\e aw.iy from the dots in tiic central portion. Tlie dotted and sliaded 
aretiH inulcalo tlio limit*? throuj;h ^^llIcll tho bone develop*^ in Iho adolescent to adult 
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explain the whole process because it is certainlj^ not called into ques- 
tion in the lack of longitudinal growth and the failure of development 
in certain cases of the terminal ends of the ulna. 


The cause of the disease is obscure. Various theories liave been 
announced : Tliyroid deficiencj’', rickets, fetal rests," sympatlietic im- 
balance, vasoconstriction and vasodilatation influence,-®’ hered- 
itj',^’’’ and acquired transmissible characteristics from repeated frac- 
turcs.^*- In considering the acceptability of these it is immediately 
apparent that the capriciousness with which the disease affects bones, 
its occasional unilaterality, or selection of even one extremity, is evi- 
dence against a cause oi’ a defieienc.v circulating in the blood to reach 


in eomparativelj^ the same intensity all the extremities. The question 
of localization again, together with absence of other concomitant evi- 
dence to be expected and together with the incongruities of tlie disease 
picture with our present knowledge of the effects of hyperemia or 
ischemia on bone, is siifheient for withholding acceptance of theories 
of sj'mpathetie imbalance. Our only reasonable explanation of the 
cause of the disease toda}’ is something in the cell, a deficient anlage. 
This is more tenable in those cases that ai’e definitely proved familial, 
but is a less satisfying explanation for the sporadic case. Perhaps a 
localized deficiency, phosphatase shortage, or some analogous expla- 
nation will remove this condition from the category in which the 
etiology is unknown. 

Prognosis for life is excellent. Few patients with the disease die 
because of it. At the end of adolescence, though as a rule no retro- 
cession in the already developed deformities takes place, the condition 
becomes arrested. No new osteochondromas occur, no new deformities, 
and roentgeiiologieally ossification apparentlj" progresses toward the 
normal. Occasionally, though rarely, the pressure of an exostosis 
arising from the vertebral column results in pressure on the spinal 
cord.*® Aneurysms may develop from pressure of an exostosis, or 
nerve paralysis (see Chart 1 for lelatives of patient in Case 1). In- 
frequent are such complications. More common is limitation of motion 
in joints ; very common is interference with rotation of forearm. Prac- . 
lures are infrequent. 


Trca/mcid.— Measures to stop the disease in the progressive sta^e 
are of no avail and are not found recorded. The theories of etiology 
other than heieclity have not been sufficiently credited even by their 
sponsors, apparently, to have evoked a trial for correction of thyroid 
imbalance or sympathetic disturbance. Thymus extract has been ad- 
ministered in osteogenesis imperfecta nith beneficial effects on cal 
cifieation.-'- Though not entirely analogous it is nossible thof 

”2 

plojed to remove osteochondromas which because of their size either 
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become prominently unsightly or interfere with function, osseous, 
neiA-e, or vascular. However, it is not necessary to emploj’ it indis- 
erimiuatel}' to remove the larger exostoses, as was done by one 
author.® The dissection of the surrounding tissues should be extra- 
capsular to insure against recurrence by leaving some of the cortical 
tissue behind. In dressing the wound a moist sea sponge or rubber 
bath sponge has the proper resiliency for compressing the tissues and 
avoiding dead space. 
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T he diagnosis of certain communicable diseases offers no particular 
difficulty to the practicing physician. For the past several j^ears the 
initial diagnoses of patients sent to the Herman Kiefer Hospital with 
scarlet fever, erysipelas, measles, eliickenpox, and whooping cough were 
.substantiated in more than 90 per cent of cases. On the other hand, the 
diagnosis of a few communicable diseases is not so readily made. Pa- 
tients sent to the hospital with an initial diagnosis of typhoid fever were 
verified as having this disease in onl3’' 51.9 per cent of cases during' a 
five-year period. Poliomjmlitis is also a disease the diagnosis of which 
may be attended with considerable difficultjn During the period 1927 
to 1935, inclusive, 790 patients were admitted to the hospital with the 
diagnosis of poliomjmlitis. Of these, the initial diagnosis was confirmed 
in 445, or 56.3 per cent. 

The difficulty in differentiating poliomjmlitis from general sj’-stemic 
or central nervous system infections is considerable because the diag- 
nosis of the disease is at present not limited to franldj'' paraljffic cases. 
A decade or two ago the diagnosis of poliomjmlitis was made only when 
paralysis oeeurred. The diagnosis of nonparaljdic poliomyelitis is now 
possible because of improved clinical and laboratory procedures. A 
careful studj^ of familial contacts to Imown cases frequently sub- 
stantiates the impression that so-caUed abortive cases do occur. 

In the first or sj'stemic phase, poliomyelitis differs in no important 
essential from the onset of the average acute general infection. It is not 
surprising, therefore, that in manj’^ instances patients apparently suf- 
fering from an infectious disease should be referred to the hospital with 
the diagnosis of poliomyelitis when this disease is prevalent. It is far 
better to err in this manner than to have omitted consideration of the 
disease, and physicians arc to be commended for being alert to the pos- 
sibility of poliomjmlitis. 


Table I gives the final diagnosis of cases referred to the Herman 
Kiefer Hospital as poliomyelitis for the period, 1927-1935, inclusive. 

The table lists seventy-nine conditions encountered in patients referred 
to the hospital with the diagnosis of poliomyelitis. Upper respirator 
infections accounted for tlic largest number of cases which by clinical 
animal fluid findings failed of verification. In 74 instances the 
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T.VBUE I 

Fis'al Djagkosis or 790 Cases Eeferred to the Hospital as Poliomyelitis, 

1927-1935 


mSEASE 


NUJIBEP. PER CEST 
OF CASES or TOTAL 


NUMBER 
OF CASES 


Poliomyelitis 
Xa s opl 1 n ry n gi t i s 


445 

74 


56.3 

9.4 


Influenza 

26 

3.3 

Meningitis, tubereulou.s 

19 

2.4 

Itheumatic fever, acute 

19 

2.4 

Tonsillitis, acute fol- 

IS 

2.3 

licular 

Meningitis, meningo- 

17 

2 2 

COCCUS 

Gastroenteritis, acute 

16 

2.0 

Otitis media, acute 

15 

1.9 

Pneumonia, lobar 

12 

1.5 

Pneumonia, bronchi.al 

10 

1.3 

Encephalitis 

S 

1.0 

.Scarlet fever 

6 

O.S 

•Serum sickness 

5 

0.6 

■Appendicitis 

5 

0.6 

Dysentery, bacillary 

4 

0.5 

Osteomyelitis 

4 

0.5 

Pyelitis 

4 

0.5 

Meningitis, streptococcus 

3 


Myelitis, transverse 
Tj'phoid fever 

3 


3 


Endocarditis, acute bac- 

2 


tcrial 

Epiphysitis, acute 

2 


Exantiicra subitum 

2 


Hysteria 

2 


Landry's paralvsis, 

2 


nonpoliomj'clitic 

Meningitis, Pfeifler 

2 


bacillus 

Myositis 

2 


Xephritis, acute 

Xo di.keasc 

2 


2 


Paraplegia, spastic, old 

o 


PcriplicrJil neuritis — 

2 


Bell's palsy 

Poliomvelitis and whoop 

, o 


ing cough 

Finusitis, acute 

2 


.Sj-philis, congenital 
Tuberculosis, acute. 

o 


o 


miliary 

Whooping cough 

o 


Ab''COs«i, cervical hTiipli 

I 


node 

Abspcss, foot 

1 



PER CENT 
OF TOTAL 


Abscess, inguinal 1 

Abscess, intraspinal 1 

xVlcoliolic neuritis 1 

Aortitis, chronic 1 

Asthma, bronchial 1 

Bronchitis, acute 1 

Bronchitis, chronic 1 

Cardiovascular disease 1 
Cerebral thrombosis 1 

Chorea 1 

Colitis, mucous 1 

Endocarditis, subacute 1 
bacterial 

Erysipelas 1 

Fracture, .^kull 1 

Heart disca.se, congenital 1 
Heat prostration 1 

Hemangioma of meninges 1 
and brain 

Hemorrhage, cerebral, 1 
hemiplegia 

Hemorrhage, intracranial, 1 
of newborn 

Jaundice, acute, catar- 1 
Thai 

Lymphatic leucemia 1 
Malnutrition 1 

Mastoiditis, chronic 1 
suppurative 

Measles 1 

Meningiti.s, pncumoeoccie 1 
Meningitis, t,vpe unde- 1 
termined 

Migraine 1 

Mumps 1 

Paratyphoid fever B 1 
Peritonitis, pneumococcus 1 
Eickcts 1 

Sarcoma, spinal cord 1 
Septic sore tliroat 1 

Septicemia 1 

Status epilepticus 1 

Si-pliilis, cerebrospinal 1 
Tetanus 1 

Traumatic injury of hip 1 
Traumatic injury of knee 1 
A'^accination, active 1 

Totals 790 99J 


diagnosis of nasopliaryiigilis ivas made. This condition may be a symii- 
tom of earh' poliomyelitis. Infections of the brain and spinal cord, 
tiiken as a group, ■were resiionsible for 73 eases. Pneumonia accounted 
lor 22 cases. Acute rheumatic fever occurred 19 times in this series. 
The remainder of the li.st includes conditions ■wliieli occurred with less 
fretpioney and .slioivs a wide range of jtossibilities of error in making a 
diagnosis of poliomyelitis. 
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The diagnosis of conditions listed in the tabic Avas made clinically, 
aided by raboralory findings. At the present time animal protection 
tests are not feasible as a routine procedure for verification of the diag- 
nosis of poliomyelitis in suspected cases. Latitude in the inclusion of 
so-called abortive and nonparalj'tie eases of poliomyelitis, which might 
have been eliminated as the re.sult of animal te.sts, is probably otfset by 
the exclusion of cases with upper respiratory infections in wliicli no his- 
tory of contact with a known case is given, but whieli might have been 
verified as poliomyelitis by animal tests. 

In general, certain clinical findings discount the importance of the 
consideration of poliomyelitis as the diagnosis in a .suspected case. 
Briefly, tliey are as follows ; 

1. IrnitionaHtij or Como . — These states are uncommon in poliomyelitis, 
hut one or the other is frequently .seen in meningitis of all types, cere- 
In-al aeeidesits, cerebral manifestations of acute nephritis, or diabetes. 

2. Marked temperature elevation, with pronounced fluctuations of the 
septic type. Temperature is generally moderately elevated in polio- 
myelitis. Septic temperatures suggest pyelitis, otitis media, typhoid 
fever, undulant fever, tularemia, malaria, or sepsis. 

3. Convulsions . — This phenomenon may occur in poliomyelitis but 
usually accompanies the acute onset of a severe infection in infants and 
small children. Consideration must be given to tetanus, pneumonia, 
tetany, status epileptieus, an acid-base imbalance, or an acute gastro- 
intestinal disturl)ance. 

4. Meningismus . — Tliis condition is generally a temporary meningeal 
irritation which may occur during the course of acute infectious dis- 
eases. Sjmptoms are, as a rule, le.ss severe than those of a purulent 
meningitis, and characteristically there is a rapid recession of symptoms 
following relief of pi-essure by lumbar puncture. The spinal fluid cell 
count is low, and no organisms are present. 


5. Severe Pain or Sivelling of Affected Extremities . — Hyperesthesia 
is common in the early central nervous system phase of poliomyelitis, 
but pain is unusual. Swelling of an affected part is not caused by this 
infection. The presence of one or both of the conditions should call to 
mind o.sleomyelitis, epiphysitis, bunsitis, suppurative arthritis, acute 
rheumatic fever, myositis, or absee.ss of soft parts. 


fi. Cervical Lumphadcniti.s.— When noticeable and painful enlarge- 
ment of the cervical lympli nodes is present, the diagnosis is likely to be 
one of the following infections: diphtheria, scarlet fever, septic sore 
throat, infections mononucleosis, peritonsillar or retropiiarjmgeal abscess 
tonsillitis, tuberculous lymphadenitis, leucemia, or serum'siekness 


7. Abdominal Trader, «e.w,--This sigjr may be elicited during the svs 
tenne phase of ]mliomycliti.s and is gcnernlJy attributed to the effect of 
11,0 vn.« „„ iho ,„c»,„oric l,-„.,„, « 
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Generalized abdominal tenderness is a common accompaniment of 
tj*plioid and paratyphoid fever, dj’-sentery, colitis, or peritonitis. Local- 
ized tenderness should direct attention to the appendix, gallbladder, 
kidnej', or uterine adnexae and occasionally to a diaphragmatic pleurisy 
or beginning lobar pneumonia 

S A Prolonged Illness With Subsequent Parahjsis — ^^’"eakness or 
paralysis usually develops vithin a -v^cek of the onset of poliomyelitis. 
The late oecunenee of paraljsis is commonly seen in diphtheria. 

In spite of eaiefnl attempts to avoid pitfalls in the diagnosis of polio- 
myelitis, an occasional bizarre condition presents itself ndiich is provoc- 
ative of a diagnosis n-ide of the mark. Even imusual cases offer elues 
which, if lecognizcd, would lead to a more accurate diagnosis. Such a 
case was seen on the service of this hospital dming the month of Julj^ 
when cases of poliomj-elitis normallj' begin to be reported. The liistoiy 
of onset, the findings upon physical examination, and the subsequent 
clinical eouise of the illness drew our attention sharply to the consid- 
eration of poliomyelitis as the diagnosis ui this instance. The history 
and the clinical coui’se of the case were as follows : 

The jmticnt was an clei on year old white male, who was admitted to Herman 
luefor Hospital on July 17, 1935, with a diagnosis of suspicious poliom}clitis. Tlie 
boy gave a liistory of haiing had scarlet fcicr several jears ago. He was sue 
cossfulb laccinated against smallpox and diphtheria in 1933. There was no liis 
tory of tuberculosis in the fanulj-. About June 2S the patient jumped from a porch 
and fell. Ho did not complain at the time of the fall. On or about July 3 he be 
gan to complain of pain in the back and stomach. This complaint was presented at 
intervals for a week following this date and more frequently at night. The pain 
was evidently not severe enough to prohibit the patient from going in swumnung 
several times during the intenal. On Julj S the patient began to limp on the right 
foot, and to complain of pain in the right heel He was taken to a phjsician a few 
dajs later because of increasing and gradual inabilitj to walk. Complete inability 
to walk occurred on July 15. On July IG the patient complained of pain in the neck 
and his physician did a lumbar puncture, in the home, and removed 5 c c. of ap 
parently xanthochromatic fluid, said to liave been under some increase of pressure 
The boy was admitted to Herman Kiefer Hospital on the following daj with a 
diagnosis of suspicious poliomyelitis 

Plnj'nca! Pxamxnaiton — The patient was well deieloped and well nourished and 
appeared acutely ill. The skin was negatne except for a contusion present on the 
loft leg below the knee. Examination of the eves, ears, and nose gave negative re 
suits. A slight injection of the nasopharjaigeal structures was noted. The heart 
and lungs were negative to percussion and auscultation. The abdomen was tense on 
palpation in the lower quadrants; dullness to percussion was present above the 
symphjsis pubis The loft testicle was not completely descended. There was flaccid 
parahsis of the lower extremities and complete .anesthesia of the lower half of the 
body to wntlun 3 inches of the nipple line. Priapism was marked and persistent. 
Micturition was inioluntarj and bladder function appeared to be automatic. The 
biceps and triceps reflexes were hc-jieractive. The umbilical and cremasteric reflexes 
and the knee and ankle jerks were absent. The Babinski and Brudrinski signs were 
negatne. The patient had a stiff neck nnd back. 
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The temperature, ou admission, was 100" F., the pulse rate 110, the respiratory 
rate 22. The blood count taken on the day of admission showed: red blood cells, 
4,5SO,000-, hemoglobin, 80 per cent; white blood cells, 17,500, of which 93 per cent 
were polymorphonuclear leucocytes and 7 per cent small lymphocytes. 

Lumbar puncture was attempted by three members of the staff, but spinal fluid 
was not obtained. A cisternal puncture w'as successful and 15 c.e. of clear fluid 
were removed. Examination of the spinal fluid showed a cell count of 290; globu- 
lin, negative; differential count, 50 per cent lymphocj-tes; Gram stain, no organisms; 
quantitative sugar determination, 107 mg. per 100 ml. The spinal fluid Kahn was 
negative. 

Roentgenologic examination of the spine revealed no eiddence of bone injury or 
bone disease. 

Suisequent Course . — There was no evidence of involvement of upper cord or 
higher brain centers throughout the first ho.spital day. Examination on the morning 
after admission showed a loss of sensation up to the nipple line and loss of all move- 
ment of both lower and upper extremities. During the morning the patient appeared 
rather drowsy although he responded to stimulation. A lumbar puncture was at- 
tempted and again proved unsuccessful. At a subsequent cisternal puncture 15 c.e. 
of clear fluid were removed under slight increase of pressure. The cell count was 
25; globulin, one-plus; Gram stain, no organisms; quantitative sugar determination, 
75 mg. per 100 ml. 

About 10:30 A.it. the patient complained of being hungry. At dinner time 
(11:30 A.xt.) he ate well and experienced no diflSculty in swallowing. At 12:45 
p.jr. the patient complained of difficulty in breathing, but cyanosis was not present. 
During the remainder of the afternoon there were spells of restlessness followed by 
intervals of drowsiness. On examination at 4:30 p.m. respiratory movements were re- 
tarded. Diaphragmatic function did not appear to be impaired, but paralysis of the 
intercostals was evident. The patient’s color became slightly cyanotic, and artificial 
respiration was resorted to until the patient could be placed in the Driiiker respirator. 
Therapeutic stimulation and hjperventilation in the respirator were of no avail, and 
the patient died, approximately eighteen hours after admission to the hospital. 


comment 

Tlie history and general covir.se of illness in this case were not mate- 
rially different from those seen in a Landry’s type of paralysis in polio- 
myelitis. Tlierc are a few findings which may appear difficult to har- 
monize witli a diagnosis of poliomyelitis: notably, (1) the history of a 
fall. Not infrequently this may be incidental to or possibly serve as the 
contributing cause of a poliomyelitic infection. (2) The finding of 
xanihochromalic fluid. On an initial lumbar puncture one may en- 
counter bloody fluid due to trauma at the time of the puncture, and 
Ibis may occur in a frank ease of poliomyelitis. However, xantlioehro- 
malic fluid should not ive present in this disease on an initial lumbar 
lap. Subsequent lumbar punctures were unsuccessful, but two cisternal 
punctures slvowed a colorless fluid. (3) Sensory paralysis. Sensorj- 
paralysis is possible witivout motor paralysis and does occur along with 
motor paralysis in poliomyelitis. The virus may affect not only anterior 
horn cells, hut adjacent nerve cells as well. Edema and congestion mav 
he so pronounced that the spinal cord is unusuaUr firm. Under such 
eu-cumstanccs there may he loss of both motor and ‘sensory function 
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Tlie liistoiy of a fall and the report of xanthochromatic fluid sug- 
gested a traumatic myelitis ndth hemorrhage. Subsequent rapid pro- 
gression of paralysis seemed to rvaiTant less consideration of this pos- 
sibility. 

"With the exception of the appearance of xanthoelu’omatic spinal fluid, 
the findings mentioned above did not appear to give sufficient weight to 
seriously call into question the credence of a diagnosis of poliomyelitis, 
and the patient came to autopsj- with this clinical diagnosis. One mem- 
ber of the clinical statT disagreed with the diagnosis of iioliomyelitis, al- 
though entcitaining no definite idea with respect to the pathologic 
pictuie. 

Autopsy . — The aufopsj ^\as performed three Iiours after death. There was marked 
flaccidity of the muscles, and the bodj' was still warm. A jellouisli green contusion, 
about o cm. in diameter and %erj slightly elevated, r\as noted on the anterior lateral 
surface of the left leg about Id cm. below the knee. 

The heart uas of proportionately normal size. The right auricle and ventricle 
nere relaxed but not dilated. The left auricle and ventricle Mere well contracted. 
The lunga ucre normally air containing throughout. The bladder contained about 
2d0 c.c. of clear urine. The subaraclinoid spaces contained slightly more than the 
normal amount of clear fluid. The bonj and ligamentous walls of the spinal canal 
shoned no OMdence of preexisting injury. 

When the spinal dura nas exposed, it nas seen to be markedly distended, having 
a maximum lateral diameter of about 16 mm. at the lei el of the ninth thoracic 
lertebra, where it appeared to bo filled bi the greatly swollen spinal cord. Visible 
through It wore dull red and bluirii green discolorations of the cord. The swelling 
extended from the leiel of the fourth thoracic lertcbra to the leiel of the second 
lumbar lertobra. At the leiel of the twelfth thoracic lertebra, the dura was less 
tense, and there was a dark bluish red discoloration with the appearance of intra 
dural hemorrhage. 

llomoial of the cord and reflection of the dura reiealcd the Icptoniciiiuges of the 
lower portion of the lumbar swelling filled with dull red blood completely encircling 
the cord (Fig. 1). The upper leiel was fairly well demaicated on the posterior 
aspect and was more distinct and about half a segment lower on the anterior aspect. 
The hemorrhage decreased in amount among the none trunks of the upper portion 
of the cauda equina. 

About the area of hemorrhage, the noriiialli ii.irroii thoracic portion of the cord 
was swollen to a maximum lateral diameter of !(> mm. and mottled with bluish 
green and dull rod discolorations of maximum intcnsiti on the posterior surface. 
On the anterior surface, the blood vcs=els were engorged. TJie swelling and dis 
coloration gradually decreased in the upper thoracic portion and disappeared in the 
cenacal swelling. 

The picture presented was that of a traiisierse hemorrhage .and the cord changes 
seen aboic the hemorrhage were interpreted as ascending degeneration. The finding 
of hemorrhage substantiated the ntf ending phjsieian’s report of xanthochromatic 
fluid and the swelling of the cord was suflieicnt to nceouiit for the failure to obtain 
spinal fluid at subsequent lumbar punctures. 

In the alisein e of an.\ iniiiri to the spmal canal, the hemorrhage and degeneration 
wore thought to lie of an intlainmatorx origin and, while recognized as atypical for 
polionixelitis. no explination which rationalized all the findings was offered. 

Microscopic examination of sections repealed the true nature of the condition. 
What had appe ircd ns the s„olIen spinal cord w.as a diffuse neoplasm distending the 
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leptomeningeal spaces and distorting and invading the cord. In the zone 

rhaee (Fig. 2) are numerous large, thin-walled spaces lined with endothelium and 

aied with blood which, at low magniilcation, have the appearance of an angioma. 



Pig. 1. — ^Anterior and posterior surfaces of the spinal cord showing hemorrhage 
In the region of the lumbar enlargement and marhed swelling and discoloration of 
the thoracic cord. 



Fig. 2.— Section from the deeply discolored lumbar region showing large angiomatous 
blood spaces surrounded by tumor cells with hemorrhage. 


A few of these spaces contain unorganized thrombi. Around the spaces and the nerve 
tninhs is a loose mat of spindle cells in intimate relation with the adventitia of the 
Wood (Fig. 11) A few round and polyhedral cells are also present, and there 

are cMmxavatcd red Wood cells scattered througi.out the tissues 
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Sections from the region of maximum swelling (Fig. 4) show the tumor mass 
occupying more than two-thirds of the area of the cross-section of the cylinder with 
the remnants of the cord in the anterior portion. There was a wedge-shaped mass 




I' (y- Secllnn frotn tlie tlior.-iclc cord sliowinfr that y-hat appears as the .swollen 
pplnal cord In Fipr, 1 Is tumor. The distorted and invaded cord surrounded by tumor 
can be soon in ibo nnlorlor portion of the .section. 

of tumor spremlinf^ the posterior median portion of the cord and e.xfonsive invasion 
of the cord tissue by tumor cells. In this reg^ion (Fig. 5) the tumor contains many 
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engorged small blood vessels, and the tumor cells are less differentiated than those 
around the large blood spaces, and round nuclei are more numerous. In many areas, 
the nuclei were grouped, suggesting a pseudoalveolar pattern, and large cells are 
fairly numerous. There uere extensile areas of early degenerative changes. 



Fig. S. — Section showing plexus of small blood vessels, a developmental stage inter- 
mediate between Figs. 2 and 4. 



I'lg. C— Cell character ot the tumor In and aboie the upper thoracic cord. 


At higher leiels of the cord, its imaMon and distortion became less and the 
Inters of tumor cells on the pia Wcame thinner. Groups of tumor cells were found 
along the leptomeningeal blood tcs.els and pia of the medulla, cistema pontis and 
cistorna intorpeduncularis and. al=o, along the attachments of the choroW plexuses 
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Above the thoracic cord, the tumor consisted of fairly uniform cells tvith large, 
slightly oval nuclei having reticulated chromatin, the relatively scanty cj-toplasm 
forming a delicate mcshwork (Fig. G). 

An excellent description of this type of tumor is given by Etving,v under the 
heading, “Diffuse Sarcomatosis of the Meninges." This tumor seems particularly 
to justify En-ing's statement that the recognition of a specific form of diffuse 
aufpoblastic meningeal sarcoma seems warranted. 

DISCUSSION 

The finding of xanthocliroinatic fluid ivas an important clue to the 
final diagno.sis. Tlie sliglit consideration tliis cine was accorded resulted 
loss from lack of appreciation of its importance than from doubt con- 
cerning the reliability of its report. 

The fall .sustained by the boy may have accounted for some or all of 
the hemorrhage of the cord, but it would seem just as liliely that the 
boy fell because some weakness of the lower extremities was already 
present. The latter explanation would appear to be more in keeping 
with tlie delay wliieb ensued between the fall and the patient’s first com- 
plaint. Again, progression of paralysis was not so rapid that swimming 
was impossible several times during the two-week interval between the 
fall and tlie seeking of medical aid. 

Wlien the extent of the patliologic process is considered, it is amazing 
tliat tlie patient remained apparently symptom-free for so long a period 
of time. The patient began to limp eleven days before be died, and 
progression of paralysis did not appear rapid until difficulty in walking 
occurred. The interval between complete inability to walk and death 
ivas three days. 

SIEM3IARY 

The differential diagnosis of poliomyelitis is presented, and a case of 
diffuse sarcomatosis of the spinal leptomeninges is reported, with a dis- 
cussion of the diagnostic difficulties encountered. 
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ADEENAL NEUEOBLASTOIEA IN CHILDEEN 

With Eeport of Two Cases 

L. J. Ehea, JI.D., Montreal, Can., and C. I. Mead, JI.D. 
Bakersfield, Calif. 


I T HAS been known for many years that tumors arise from the 
medulla of the adrenal gland. In the older literature these were 
called neurocj'tomas. Virchow® in 1864 recognized that such tumois 
were associated with the sj'mpathetic nervous system, from which the 
adrenal medulla is developed and called these tumors gliomas. Mar- 
cliand" in 1880 described a case of tumor of the adrenal medulla which 
occurred in a child nine months of age and interpreted it as a repro- 
duction of the aulage of the sympathetic nervous sj^stera. Pepper® in 
1901 described a group of eases which he collected from the literature 
and from his records, in each of which the primary tumor was in the 
right adrenal. He called these “congenital sarcomas.” All of these 
eases presented similar clinical and pathologic pictures; they occurred 
in infants ; they were very malignant, metastasizing early to the liver 
but never to the skull or long bones. This group of cases, with others 
which have occurred since, have been known as the “Pepper type of 
neuroblastoma.” 

Hutchinson® in 1907 described thirteen cases of primarj'' tumor of 
tlie adrenal which he observed or selected from the literature, in which 
the primary tumor was in the left adrenal medulla. These cases had 
widespread tumor metastasis in the retroperitoneal Ij^mph glands, 
skull, and long bones, but no metastasis in the liver. They also .showed 
proptosis and increased intracranial pressure. 

WrighP' in 1910 was one of the first to give a complete histologic 
description of these tumors and classify them according to their origin, 
lie demonstrated nerve fibers and rosettes, such as are seen in the 
aulage of the sympathetic nervous system from which the adrenal 
medulla is developed. He called these tumors neuroblastomas. 

Eobertson" in 1915 correlated the terms used by various writers in 
classifying tumors of the adrenal medulla. He sugge.sted a classifi- 
cation based on the structural differences, such as sympathoblastoma 
gauglioneuroblastoma, ganglioparaganglioneuroblastoma n-aimlior^Hn’ 
neuroblastoma. 


Scott, Oliver, and Oliver® in 1933 made an extensive survey of the 
literature on tumors of the adrenal medulla. They found . 
i„ ti,o liternluro a.,d ad.lcl four of thoir njT 

.1.0 d„.Mr,oo.io„ of Boilo,. „„d cu,r,i,“.= " 

their monograph 
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“Tumors of the Glioma Group/’ use the term “sjTupathoblast” for 
the primitive pluriopoteiitial cell before it has taken on the character- 
istics of a unipolar neuroblast. The sympathoblast corresponds to 
their medulloblast of the central nervous si'stem. The classification 
they use is based on the dominant cell type : 

1. Completely undifferentiated sympathicoblastoma. 

a. Syrapathogonioma ivith migratory eells and very malignant. 

b. SjTnpathoglioblastoma, more mature ivith true rosette formation. 

c. Sympathoblastoma. No such tumor ivas found in their series. 

2. Incompletelj' differentiated tumore. 

a. Sj'mpatlietic neiu’oblastoma. These may have nerve fibers and 
are usually less malignant. 

b. Spongioblastoma. 

c. Chromaffinoblastoma. An earh'^ form of the chi'omafBn reac- 
tion cell of the sympathetic nervous system of the medulla. 

3. Completely differentiated tumors. 

a. Ganglioneuroma. Mature ganglion cells and nerve fibers. 

b. Chromatfinoma similar to chromafSn cells of adrenal medulla. 

By this classification 83 of the 162 cases ivere sympathoblastomas, 

or completely undifferentiated tumors; 15 mere sympathetic neuro- 
blastomas, or partially differentiated tumors ; 8 mere ganglioneuromas ; 
and 56 could not be classified because of inadequate records. 

The age incidence varied mith the type of tumor found. The undif- 
ferentiated tumors occur chiefly in infancy and earl}* childhood. The 
majority of the partially differentiated tumors occur late in childhood 
and a fern during earl\* adidt life. 

Tlie degree of malignancy is inversely proportional to the degree of 
differentiation of the tumor cells. The undifferentiated type shows 
early widespread metastasis and is almost uniformly fatal. Lehman® 
reports a patient living fifteen years after removal of an adrenal 
tumor, which was proved to be neui'ocytoma by histologic examina- 
tion. Tliis i's the exception since most of the patients present them- 
selves to the physician after metastasis has occurred when surgical 
measures are hopeless. 

The first case we are presenting would be classified as a Hutchinson’s 
type of completely undifferentiated sympatliicoblastoma of Bailey and 
Cushing.'® or neuroblastoma of Robert.son.' This case differs from any 
in the series of 162 reported in that it is a Hutcliinson type of tumor, 
wifli primary bilateral adi'enal tumor. 

CASE REPORT 

Cast. 1. — TIk' patient, a five ycar-olil female, was admitted to Dr. Alton Gold- 
Idoom's serviec at Children's Memorial Hospital, Montreal. She had no illnesses 
with the exception of measles at the age of three. 
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In July, 1932, she developed liigli fever mtli vomiting, and severe pain in the 
left knee without redness or tenderness. The pain gradually decreased, to recur 
again in three weeks. In September, two months after the onset of sj-mptoms, the 
parents noticed prominence of both eyes but especially the right. On Nov. 15, 
1932, she was admitted to the Children’s Memorial Hospital with complaints of an 
enlarged head, painful left leg, prominence of her eyes, and hemorrhage of the 
eyelids. 

Family Eistory.—FLet father, mother, and three sisters are alive and well. 
There are no children dead. There was nothing of importance in the family 
history. 

Physical Examination.— Examination of the child on admission showed an alert 
child, of normal mentality, with a large head, dilated scalp veins, bilateral proptosis, 
which was more marked on the right, heraonliage into the right eyelid, all suture 
lines open and separated with soft tissue bulging through, and marked enlargement 



of the cervical and inguinal lymph glands. The chest was of the thin type. Breath 
sounds were normal. A soft systolic murmur was heard over the apex of the heart 
and over the aortic areas. The abdomen was protuberant and slightly tender in 
the upper half with no localization of the tenderness. The liver was palpable, 
three fmgerbreadths below the costal margin in the midclavicular line. 

In the midlino of the abdomen was a hard, rounded, fixed mass which was 
only slightly tender. The ma-^s was the size of a small orange and fixed to the 
deeper structure®. 


Neurologic examination was ncgatirc. 

Tlic eyes .showed bilatenil cxopl.thalinos with limited occular movements dilated 
veins of the eyelids and a distinct pallor of the optic disks. ’ 




symptoms 



40 


THE JOrKX-AL OF PEDIATRICS 


Laboratory Finctinys. — Blood: red blood count, 1,310,000 j wliite blood count, 
0,200; hemoglobin, 15 per cent (Salili); differential blood count showed poly- 
morphonuclear leucocytes. 24 per cent neutropliiles, 3 per cent eosinophiles, 0 per cent 
hasophiles, 1 per cent niyelocj-tcs, 1 per cent monocj'tes, and 71 per cent hunphocytes. 
The blood IVasscrmann test was negatire. 

The spinal fluid was clear and under increased pressure. The Bandy test was 
positive with no increase in cells. The total protein was 0.033 per cent and the 
sugar le^el, 0.00 per cent. 

The urine was normal, and Bence Jones bodies were absent. 

The roentgenologic report on ICovenibcr lo was as follows: "There is evidence 
of widespread newgrowth involving the bones of the skull, humeri, right scapula, 
pelvis, and both femori. There is separation of the sutures of the skuU." 

Summary of the Autopsy Iteport . — The autopsy, performed sixteen hours after 
death, revealed a very poorly nourished white female child. 



Fig. 2. — Photograph of liver, stomach, and first portion of small bowel with the large 

retroperitoneal tumor. 

The peritoneal surface was smooth and glistening. A large tumor mass was 
present in the upper abdomen pushing the stomach and colon forward (Big. 2). 
The mass was hard, nodular, purple in color, retroperitoneal, and filled a large 
portion of the :ibdomen measuring 13 by 13 by 15 cm. Two smaller tumor.o, each 
measuring 5 cm. in diameter, wore aft.ached to the iliac bones. 

The liver was small, reaching ju*-! to the costal margin and showed no metastasis 
on its surface or on cut ••-octioii. The cut section was bromi with a fine yellow 
mottling. 

The kidneys and adrenals were in relatively normal position. Both kidneys were 
normal in size. The right adrenal gland was replaced by tumor tissue which measures 
2 by 3 cm. in diameter. On cut section the kidneys appeared normal. The tumor 
tissue of each :ulreii:il was blui'-h purple in color, very soft, showing some necrosis 
near the center. The adrenal tumors were not part of the large retroperitoneal 
tumor mass (Fig. 3). 
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The lungs, heart, thyroid, thj-mus, spleen, stomach, pancreas, and intestines were 
normal with no sign of tumor metastasis. 

The glands of the mesentcrj- were large and hard, measuring from 1 to 2 em. in 
diameter and were replaced by tumor tissue. AH cervical, mediastinal, retro- 
peritoneal, and inguinal lymph glands wore enlarged, measuring from 1 to 4 cm. 
in length, were dark blue in color, very firm, and nere replaced by tumor. Cut 
section of these appeared purple in color, the tissue very friable. 

The periosteum over all the ribs was thickened. There were numerous purplish 
areas of discoloration beneath the periostenm nhich were found to be tumor tissue 
replacing bone. The anterior surface of the bodies of the vertebrae presented a 
picture similar to that described in the ribs. 

The head was very large showing numerous large dilated scalp veins. The 
sutures were separated from 1 to 2 era. with soft tissue bulging through the open- 
ings. Wien the scalp was reflected, the periosteum of the skull presented numer- 



ous bluish discolorations uhieh were slightly raised and soft (Fig. 4). The skull- 
cap was removed by cutting along the suture lines. The inner table of the skull 
was completely replaced by tumor tissue, which nas soft, reddish in color, and very 
easily broken apart. In places the skull was of paper thinness. The tumor tissue 
surrounded the entire brain, being firmly adlioront to the dura and making a pad 
from 1 to 2 cm. in thickness. Tumor tissue invaded the lateral, transverse, and 
longitudinal sinuses, almost completely occluding their lumina. A few of the large 
veins over the lerfc.v of the brain nerc thrombosed by tumor tissue. The bone form- 
ing the nail of the orbit and the orbit itself were invaded by tumor tissue. The 
intraorbilal pressure pushed the eye foiward. There was no actual tumor involvement 
of the globe. There was marked conjunctivitis. A pad of tumor tissue covered the 
floor of the cranial cavity replacing p.art of the bonv structure 

The loner half of the right femur was exposed, and a cylindrical soft tissue mass 
uiis found rurrounding the lower !»/, inches of the fnr,,,,,. 113.^1 ' 

of the tumor tis.sue previously descrrber ’ 
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The entire picture ivas tliat of a neoplasm arising as a bilateral adrenal tumor 
uith metastasis in all of the bones and l^t-niph glands, with the liver and lungs 
escaping. 

The following microscopic description is based upon sections made from the 
primary tumors of the adrenals and their metastasis. Both the sections of the tumors 
and the metastasis are similar. 

•‘Sections through the tumor of the adrenal show an encapsulated tumor with 
a small area of adrenal corte.x. The cells here are normal. These are surrounded 
on all sides by tumor cells which infiltrate this area. The tumor consists of a 
rich cellular material irregularly distributed through which are areas of hemorrhage 
and necrosis. Irregularly distributed bands of connective tissue arc present within 
the tumor substance. In these bands arc numerous thin-walled blood vessels. By 
far the greatest amount of the non growth is made up of specific tumor cells. These 
cells vary in sire, shape, staining reaction, and arrangement. The majority are 
small, round ; they stain deeply and show either no demonstrable cytoplasm or only 



Kip. t. — PliotoE’iaj)!! of the sKuII after removal of the scalp sliowing- the multiple 

metastasis of tumor. 

a rim of such. There are a good many large cells several times the size of those 
described. Some of the large ones are multinuclcatcd. As a rule, the tumor cells 
are irregularly distributed. In some places, however, they arrange themselves around 
a common lumen, resulting in a glandlike structure, the so-called rosette formation. 
In most instances tlie hemorrhage occurs in the region of the central area of 
irregularly outlined masses of tumor cells. The necrotic areas vary a good deal; 
some show necrosis of long standing with deposition of lime salts. There is no evi- 
dence of acute inflammation. In one area there is a blood vessel just below the 
surface with tumor colls in the lumen. These tumor cells are similar to those in the 
main tumor mass. 

“The metastatic lesions arc similar to the primary tumor described above. Besides 
tlic tumor cells within the blood vessels of the c.ap.sule of the adrenal tumor, cells 
are seen in the vessels elsewhere. Those around the aorta .show a very marked 
change. Hemorrhage in some of the metastatic lesions is more marked than in the 
original tumor. Mo nerve fibers bare been demonstrated.” 

Ificrotcopic Diagnosis: Mcurobla.stoma. 
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Case 2. — The patient was a three-year-old wliite female who was first seen on 
October 15. TJio parents said that the child had been complaining of abdominal 
pain for about two months. The pain had been intermittent, appearing for about 
one hour and then disappearing for a day or two. It was not associated with 
meals, and often it came on at night while she was in bed. The pain was never 
very severe, and it could not be well localized. About one week before admission 
to hospital the pain was a little worse, and with it there was some anore.xia, con- 
stipation, and fever of one to two degrees Fahrenlieit, Examination on admission 
revealed a fairly well-developed and well-nourished girl who at the time did not 
appear to be suffering pain. There was moderate resistance in the upper right 
quadrant of the abdomen, and a mass, which was considered to be kidney, could be 
palpated. The temperature was 99° E.; the leucocyte count was normal. During 
a week’s observation in the hospital the cliild had no painj her appetite was fair; 
and there was no abdominal tenderness. She was discharged to her home with in- 
structions to return to hospital if the sj-mptoms recurred. 

About a week after discharge the child had a recurrence of her former symptoms. 
She was readmitted to hospital where a barium series was done and nothing ab- 
normal was found. The child began having a low grade fever of 99 to 101° F.; 
the liver was slowly enlarging, and the child was becoming anemic. The blood 
examination showed 4,100,000 red blood cells, C6 per cent hemoglobin, 361,000 
platelets, 0.5 per cent reticulocj'te.«, coagulation time, 9 minutes (Lee and White ) ; 
differential — 09 per cent poIjTnorphonuclear.c, 20 per cent lymphocytes, 7 per cent 
monocytes, and 4 per cent basket cells. The blood Wassermann test was negative. 
Cy.stoscopic examination revealed a normal bladder with normal urine coming from 
both ureters. Pyelograms showed the right kidney displaced downward and slightly 
outward but otherwise normal. This displacement was considered to be due to the 
enlargement of- the liver. The urine cultures were negative, agglutinations of the 
blood for typhoid-paratyphoid group of organisms were negative, and examination 
of the stool for intestinal parasites was negative. Eoentgenograms of the chest 
were negative. 

The child continued to have slight fever, the liver enlarged, there was some slight 
resistance in the right upper abdomen with no tenderness, and no masses were felt 
at this time. The anemia became more marked, and the child became apathetic. 

An exploratory laparotomy was performed by Dr. Dudley Boss, who reported: 
“A paramedian incision, e.xtending from 1 inch below the xiphoid to slightly be- 
low the umbilicu.s on the right, expo.=ed a large liver, wliich appeared to be pushed 
down and forward. There was no free fluid in the abdomen and no evidence of 
tumor in the liver. In tlio midline at the root of the mesentery of the small 
bowel could be felt a large mass of enlarged glands, rather firm and extending 
up into the upper riglit abdomen where they were connected to a large retro- 
peritoneal mass located in the region of the adrenal gland. One of the lymph 
glands was removed for histologic examination. There were no further tumor 
mas.ses felt in other parts of the abdomen.” 


The following microscopic description is made from a section prepared from a 
Ij-mph node removed surgically from adjacent to the large tumor. The sections show 
a very hemorrhagic newgrowth. The cells of the newgrowth vary in size shape 
staining reaction, and arrangement. Most of them are very small and stain very 
deeply with hematoxylin and have little or no cytoplasm. This type makes up most 
of the tumor. Tl.ere arc some cells of the general type described, vet thev are 
quite large. Tl.ere is very little evidence of necrosis in the tumor. There are some 
quite well-defined rosette formations. No nerve fibers i.ave been demonstrated 

their cam hon.e. At the time of discharge, five months after'^he' oJset of'&rt 
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gymptoms, the cliild was rery anemic; she had marked anorexia; and liver and ab- 
domen were very largo. Eoentgenograms were taken of the chest, skull, and long 
bones just before discharge from the hospital, and there was no evidence of metas- 
tasis in any of the regions examined. She died at home April S, 193i, eight months 
after the onset of her first sj-mptoms. Postmortem examination was not made. 

The diagnosis of neuroblastoma was made by biopsy. The findings 
of a right-sided tumor in the region of the adrenal gland and a large 
liver at operation and the lack of x-ray evidence of bony involvement 
would point toward a Pepper 13716 of neuroblastoma. 
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ACUTE “PRIMARY” STREPTOCOCCUS PERITONITIS 

Jerome S. Leopold, M.D., and Robert B. Kaufman, jM.D. 
New Y'ork, N. Y". 


T he mortality id, “primary” peritonitis is so exceedingly high that it 
is a disease which warrants serious consideration, even though the 
condition is rare. During a period of one month in the winter of 1935, 
there were admitted to the Abraham Jacobi Division for Children of the 
Lenox Hill Hospital four eases of peritonitis, which did not follow the 
perforation of an abdominal viscus. Such cases are usually classed as 
primary, although all followed a respirator}’’ infection, and all had 
abnormal findings in the fauces or the lungs. It is difficult to give' a 
satisfactory definition of primary peritonitis. The simplest is that of 
Duncan,^ M’ho says, “The term ‘primarj^’ is reserved for those cases 
which suddenly develop peritonitis unassociated with evidence of a pre- 
existing abdominal inflammation.” Thus eases of peritonitis following 
appendicitis, suppuration of mesenteric or retroperitoneal lymph nodes, 
osteomyelitis of the hip udth extension into the abdominal cavity, or 
peritoneal injections are excluded from this category. Limited by this 
concept, we are including summaries of nine eases of primarj’’ strepto- 
coccus peritonitis which have been admitted to the YJ'illard Parker Hos- 
pital during the past ten years and which have not previously been 
reported. 

Etiology and Incidence . — The bacteria causing primary peritonitis 
are usually streptococci or pneumococci, although occasional cases are 
due to .staphylococci and even more I’arely to other organisms. The inci- 
dence of primary peritonitis, as given by different authors, varies 
from 1 to 10 per cent of all abdominal surgical emergencies in children. 
The average incidence in large pediatric surgical services is about 3 to 
5 per cent of acute abdominal conditions, although it must be realized 
that many cases do not come to the operating table. Including the 
twelve streptococcus cases reported in this paper, we iiave collected 
records of 308 proved cases of primary streptococcus peritonitis. Cases 
duo to the pncumococc\is are somewhat more common, and those due to 
other bacteria are much more rare. 


Poytnl of Eninj.—'Tho organisms enter the body through eitlier the 
nasopharynx, the gastrointestinal tract, or the female ge2iiLl tract In 
many cases of pneumococcus peritonitis, the pneumococci undoubtedly 
enter by the last named route and reach the peritoneum through the 
fal^an tubes.’ But there are many pneumococcal cases in which one 

From thp Abralmni J.'icobl Dlvl.slon for CliUiIron , 

of Dr. Joron,e S. LoopoM. an,l ..,n Willard Hos^^S’^p 
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of the other routes is obviously alone implicated. In practically all in- 
stances of streptococcal peritonitis the streptococci first lodge in the 
nasophai’jmx. 

Preceding Infections . — In aU series of reports of streptococcus peri- 
tonitis, a large proportion of the cases had an upper respiratory infec- 
tion or pneumonia immediately prior to the onset of the peritonitis. 
For example. Nordlund- noted preceding respirator.y infections in 63 
per cent of his patients; Sclnvartz,^ in 70 per cent; de la Chapelle,^ in 
75 per cent; and Felsoji and Osofslcj^^ in 100 per cent. Scarlet fever 
mas associated mith a primary streptococcic peritonitis in 20 cases col- 
lected from the literatiu'c by Sabadini.® Bartone’^ added one, and me are 
adding three more, making a total of twenty-four eases of primary strep- 
tococcus peritonitis developing in the course of attacks of scarlet fever. 
A number of cases of streptococcus peritonitis have occurred during 
epidemics of septic sore throat,^ such as the milk-borne epidemic in 
Baltimore in 1912.® Occasionally there is a preceding erysipelas,^® cer- 
vical adenitis, retropharmigeal abscess, measles (authors), or any other 
condition in which a streptoeoceemia is present. 

Season . — Almost all streptococcus cases occur in the winter months, 
when other types of streptococcal infection are prevalent. Eighty per 
cent of Nordlund 's 57 patients were admitted during the six-month 
period from December through May. Pneumococcal peritonitis, however, 
occurs approximately as often in summer as in Avinter. 

Migration to Peritonenm . — Granted that the nasopharynx is the most 
common portal of entry, how do the bacteria I’each the peritoneum? 
While a few authors’®' ’■* believe that the organisms are swallowed 
and then migrate through the AvaU of the intestine, especiaUj' in the 
ileocecal region, most authors®’ ®’ ” believe that the bacteria reach 

the peritoneum from the iiasopharAoix through the blood stream. Dun- 
can’ feels that in his series of 67 cases, some must be classified under 
each of the above named routes. When one studies the clinical histories 
of most eases of streptococcus peritonitis occurring dmung scarlet fevei’, 
in Avhich one first notes a tonsillitis followed many days later 63^ a 
streptoeoceemia, and finallr" after man3’- more da3's or even weeks by 
peritonitis, one is inclined to regard the hematogenous route as the most 
likel}' and frequent. 

Sex . — Of all published cases of streptococcus peritonitis in Avhieh the 
sex is stated, 71 (33.8 per cent) were males and 139 (66.2 per cent) 
were females. In tlie pneumococcus cases there was an overwlielming 
preponderance (80 to 100 per cent) of females.®’ ”’ 

Age. — Noi’dlund tabulated 153 cases of streptococcus peritonitis ac- 
cording to age: 88 (57.5 per cent) were under ten j’cars; 26 (17 per 

•Thcro have botju ftvc baclorIoloR:l<iiiny proved casos and one presumptive caso 
nt the WHard Park'T Hospital (1D27-1936) out of a total of ll»669 scarlet fever 
adniK’.lon'*. Thrcp of thcae Imvc previously been reported bv iCojis and McCabe.® 
and the other tlirro arc Included here. 
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dent), between ten and twenty; 22 (14.4 per cent), between twenty and 
thirty years; and 17 (11.1 per cent) over thirty years. ^ 

Mortality . — The mortality in streptococcus peritonitis is extremely 
high; 64 to 100 per cent in all the series reported.*- *=- This is 
even higher than in the pneumoeoeeus variety, in which it is as low 
as 23 to 60 per cent in some series,*- *^' *® although some authors report a 
mortality of 100 per cent. The mortality is inhuenced considerably by 
age, as is well illustrated by Duncan, who had a mortality of 100 per 
cent in 11 children under three years of age, and of only 16 per cent in 
6 children over eight years of age. 

Diagnosis.— The diagnosis of peritonitis due to any of the pyogenic 
cocci depends on a careful consideration of the history, the physical 
examination, and the laboratorj-' findings. There is almost always a his- 
tory of sudden onset of severe, generalized abdominal pain and tender- 
ness. Vomiting is an outstanding sj-mptom, appearing earl}--, frequently 
before the pain, persisting to the end, and uncontrollable. There may 
be hiccough. Abt^'’ states that the cessation of the vomiting indicates 
walling off of the peritonitis. Diarrhea, often marked, is very common, 
although there is occasionally obstinate constipation. The most constant 
finding in the physical examination is generalized abdominal spasticity 
and tenderness. Occasionally these may be very slight and localized, or 
entirely absent.*- ^* There are consistently distention and tympany. 
In most streptococcus and staphylococcus cases and in occasional pneumo- 
coccus cases, there are symptoms and signs of an upper respiratory 
infection or of pneumonia preceding the onset of the abdominal com- 
plaints by several daj-'s or even by as long as two weeks. The tempera- 
ture is between 103° and 105° F. in most instances. X-i-ay examination 
may show evidence of pneumonia and of intestinal dilatation. The 
white blood count is consistently high (usually OA-er 20,000 cells) ; 
the poljmiorphonuelear leucocytes are likewise considerably increased 
(usually over 85 per cent) ; and most important in the blood count is 
the marked “shift to the left,” ivhieh is always present, even early 
in the disease (frequently over 50 per cent). The sedimentation rate 
is normal in almost all eases of acute appendicitis without perforation 
and is abnormal in all types of acute peritonitis.®^ 

A definite clinical diagnosis of peritonitis cannot be made ivithout 


operation or abdominal tap. The latter is very simple, informative and 
safe, as Avas made clear a decade ago by Neuhof and Cohen.®* This pro- 
cedure should be carried out in CA-ery case in which acute peritonitis in 
a Child is suspected. Operation ought not be decided on until some 
information has been obtained from abdominal tap, if possible. In 
cases of acute peritonitis, such an examination, Avhich takes only a short 
time will occasionally save an ill-advised operation by demonstratin.. 
he type of organism on a smear of the fluid. If no fluid is obtained'’ 
the diagnosis of peritonitis is by no means ruled out. If a careful eJ 
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amination of the smear sliows the presence of only streptococci or pneu- 
mococci, tlie case may temporarily, -while awaiting the result of the cul- 
ture. he considered a primary peritonitis and treated accordingly. If 
JJncUhis coli is present or if more than one tj'jie of organism is seen, 
then the case must ho considered as a peritonitis due to a ruptured ab- 
dominal organ, most likely the appendix. Piercing the intestine with 
the exploratory needle is so extremely rare that the presence of the colon 
Iiacillus in tlie smear must he interpreted in the above manner. The 
cliaracter of the fluid, aside from the eharaeteristie eoli odor, is of no 
value, as it is most variable in its pln-sieal properties. In attempting 
to distingui.sh clinically between streptococcal and pneumococcal peri- 
tonitis, it should be remembered tliat signs and symptoms of an upper 
respiratory infection or pneumonia sjieak for the former ; a vaginal dis- 
charge or inflammation, for the latter. If the ease occurs in the winter, 
especially when there are many streptococcus infections, or duinng an 
attack of scarlet fever,® septic sore tliroat,® erysipelas,’® cervical adeni- 
tis.” or measles, it is probably of the streptoeoeeus variety. If the 
]iatient is male, the peritonitis is almost surely not due to the inieu- 
mncoccus. If the case is seen in the summer, it is probably not due 
to the .streptococcus. Final differentiation depends on the bacteriologic 
examination of the abdominal fluid. 

Treatment . — Since the mortality in all t.iiies of acute primary peri- 
tonitis is so appallingly high, the most important consideration, after 
the diagnosis has hecn established, is to give the patient the treatment 
most likely to save his life. Decision must be made cither to operate or 
to wait. If acute aiijiendicitis is suspected even after abdominal tap, 
immediate operation is the only choice. However, if the diagnosis of 
streptococcus or pneumococcus peritonitis has been definitely made, the 
question of operation versus purposeful delay must be considered. Im- 
mediate operation, especially in the streptococcus cases, is recommended 
by many authors.®- ®’ Delay of one or several -weeks is 

the method of choice, especially in the pneumococcus cases, according 
to many other ^Titers.’- Budde” recorded a mortality of 90 
per cent in his eases of pneumococcus peritonitis operated upon during 
the first few daj-s of the illnes.s. of 33 per cent if there was a delay of 
over a week, and of 7 per cent if the delay was even longer. Lazarus’® 
stre.sscs the point that operation should be performed either immediately 
or after several weeks, but not a few days after the onset of the illness, 
when the infection is .spreading rapidly. .Since streptococcus peritonitis 
has little tendency to localize,-'" most patients with this disease are 
doomed no matter what is done surgically. Pneumococcus peritonitis 
has more tendency to localize, a fact that must be taken into ac- 
count in deciding when to operate. Obadalek,’= whose mortality is the 
lowest of any large series in the literature, states that operation should 
be performed early in all cases, whether streptococcic or pneumocoecic ; 
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that drains should be used; that irrigation of the abdominal cavity 
should be done until large quantities of saline solution at operation, and 
sometimes later through the drainage tubes ; and that the drains should 
be left undisturbed for ten days. iSlordlund,- whose series of fifty-seven 
streptococcus cases is the largest reported, says that in fulminating eases 
until a likelihood of sepsis, when the diagnosis of streptococcus peri- 
tonitis is certain, operation should be deferred ; but that in milder eases, 
if early in the disease, and in cases in which the diagnosis is in doubt, 
operation should be performed immediately. Of 308 cases of primary 
streptococcus peritonitis reported in the literature (including the pres- 
ent series), there are records* in 278 of whether or not operation was 
performed. Of the 278 cases, there were 44 recoveries, a mortality of 
84.2 per cent. If one compares the re.sult in the eases in which opera- 
tion was performed with that in the eases in which operation was not 
performed, one sees a striking difference. Of 212 patients operated 
upon, there were 41 recoveries, a mortality of 80.7 per cent; and of 66 
patients not operated upon, there were but three recoveries, a mortality 
of 95.5 per cent. The two groups are not entireli' comparable, and as 
Duncan said, “It is not fair to draw conclusions as to the value of the 
nonoperative treatment . . , for many of them were so ill on admission 
that there did not appear to be any hope of saving them.” Nevei’the- 
less, we feel that the difference in the mortality is great enough to make 
it clear that the treatment of choice, u-ith Nordlimd’s I'eservations, is 
immediate laparotomy until drainage. The appearance of the peritoneal 
cavit}^ at operation varies considerably, depending on how long the peri- 
tonitis has been present. Early in the di.sease, during the first twenty- 
four hours, the peritoneum and the serosal surface of the intestine, in- 
cluding the appendix, arc congested and slightly edematous. There is 
usually a small amount of thin, turbid, jmllow, serous fluid present. 
Later in the course of the infection, from the second to the fourth day, 
the serosal coat is covered with a fibrinous exudate; the congestion and 
edema arc more marked; and the fluid is increased in quantity and is 
more purulent. After the peritonitis has been present even longer, there 
is a thick, plastic, fibrinous exudate covering the intestines; adliesions are 
usually present ; and there is a larger amount of cloudy, yeUow green, 
purulent fluid. At all stages the mesenteric and the retroperitoneal 
lymph nodes may be enlarged, firm and oecasionallj- suppurating. If 
pus has escaped from one of these glands into the peritoneal eavitjq the 
case is not considered a primarj' peritonitis. 


In addition to laparotomy there are other therapeutic measures which 
must be considered. Transfmsions have been of little avail but it is 
possible that in selected cases numerous small transfusions m’i-ht be of 
l^. Paralrfic ileus should be strenuously combated, as in other 

40 au‘thora?‘'“ ■■■ 1- 15, ir. 19. 2-(. 2S, 26, 28, 33, S7, 3S, Z9. 
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types of acute peritonitis, with eontinnous gastric suction, a rectal tuhe, 
turpentine stupes, colonic irrigation, pitressin, and prostigmin. We 
recommend the trial of large doses of antipneumoeoccus or antistrepto- 
coccus serum or convalescent scarlet fever serum, heginning as soon 
as the diagnosis iias been made, although there has been no series of 
cases reported in which these biologic agents have been employed. As 
a result of animal experimentation, Smitld^ believes that “the early 
therapeutic administration of (streptococcus) antitoxin should restrict 
tissue invasion.” Rappaport and Brescia^* recenth^ reported the cure 
of one case of pneumococcus peritonitis, which result thej^ attribute to 
the use of large amounts of homologous antipneumoeoccus serum intra- 
venously plus frequent transfusions. They recommend this procedure 
in addition to .surgical inteiwention, and they give a review of the litera- 
ture concerning the treatment of pneumococcus peritonitis. With the 
advances which are gradually being made in biologic therapy, this form 
of treatment, in combination with appropriate surgery, would seem to 
offer the greatest hojic for the future. 

SUMJIAKY 

1. Twelve cases of streptococcus and one case of staphylococcus pri- 
mary peritonitis, occurring, with one exception, in children between the 
ages of two months and twelve years, are reported. 

2. There was one recovery, and autops}' records of the other twelve 
eases are presented. 

3. The close relationship between streptococcus infections of the throat 
and .streptococcus peritonitis is pointed out. 

4. The i)ortal of entry in almost all cases of streptococcus peritonitis 
is the nasopharvnx, and the bacteria reach the peritoneum through 
cither the blood stream or the intestinal tract. 

5. The diagnosis of peritonitis due to the pyogenic cocci is discussed, 
with especial emphasis on the importance of performing an abdominal 
paracentesis before considering operation. 

6. The mortality in streptococcus peritonitis is approximately 85 per 
cent. With operation it is about SO per cent and without operation over 
95 per cent. 

7. Energetic specific serotherapj', in addition to transfusions and in- 
fusions, with immediate operation in most streptococcus eases and de- 
layed operation in most pneumococcus cases seems to offer the greatest 
hope in the treatment of primary peritonitis. 

CASE REPORTS 
FoVoxcinp Scarlet Fcrcr 

C.VKF, 1. — S. B., a twelve yoar-old female, ivas admitted to the Willard Parker 
Ho'ipit.'il on .\pril 15, IP.'!.", willj a history of seven dnys’ illne.ss, .starting with a 
soro throat, cough, fever, and a rash. The day before admission the patient com- 
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plained of generalized abdominal pain, nausea, and vomiting, and bad fever. Phys- 
ical e.xamination revealed an acutely ill girl, with a fading scarlatiniform rash and 
some desquamation. The pliarj-nx ivas acutely inflamed. Abdominal examination 
showed marked tenderness throughout, especially in the left lower quadrant; gen- 
eralized rigidity; rebound tenderness; normal peristaltic sounds. Rectal examination 
was negative. The temperature was 102.8” F.; the pulse, 12G; and the respirations, 
24. The white blood count was 24,000; the polymorphonuclear leucocytes, 94 per 
cent. The urine was normal. 

The admission diagnosis was scarlet fever with acute mesenteric lymphadenitis or 
generalized streptococcus peritonitis. The patient was carefully observed for the 
next thirty hours, during which time she seemed to get progressively worse. &he 
vomited green fluid several times. Severe abdominal pain persisted but was inter- 
mittent; and marked tenderness of the entire abdomen was consistently noted. The 
temperature varied between 102° and 104” F. ; the pulse, between 1.10 and 140; and 
the respirations remained at about 30 per minute. Blood culture was negative at 
the end of twenty-four hours. Operation was performed thirty hours after admis- 
sion under ether anesthesia. The preoperative diagnosis was generalized primary 
streptococcus peritonitis. On opening the peritoneal cavity, a large amount of 
yellow, seropurulent fluid was seen. The intestines were markedly injected and 
covered with a fibrinous exudate, and there was no perforation. A retrocecal ap- 
pendix was found to be in the same condition as the intestines and was not gan- 
grenous. It was removed and drains were inserted to the pelvis, upper abdomen, and 
appendix stump. The mesenteric lymph nodes were enlarged, but not suppurated. 
The other abdominal organs were normal. 

Culture of the peritoneal fluid yielded the hemolytic streptococcus. The pa- 
thologist reported the appendi.x to be “inflamed secondarily to a general peritonitis.’’ 

Postoperative Course . — Tlie temperature varied from 100° to 103° F., for three 
weeks; then from 99° to 101° F., for another two weeks; after which it remained 
normal until her discharge on the fifty-second day of her illness. The drains were 
removed on the fifth day postoperatively, and there was a moderate purulent dis- 
charge from the wound for five weeks. On the twenty-first postoperative day there 
was a sudden discharge of about 150 c.c. of pus, apparently coming from a deep 
abscess which drained through the abdominal wound. During the first ten days 
the child vomited occasionally, but after that she was symptomless. On the twenty- 
third day of the scarlet fever she developed an acute hemorrhagic nephritis. This 
gradually improved and by the time she was discharged, it was much less marked. 
This case is presented in considerable detail because of the raritj' of recoveries in 
primary streptococcus peritonitis. The case is of especial interest because the 
surgeon, Dr. Edward McCabe,® has reported another recovery in which he employed 
exactly the same procedure: removal of the appendix, drainage, removal of the 
drains on the fifth day. 


C.XSE 2. — L. C., a thirty-year-old colored female, was admitted to the lYillard 
Parker Hospital on Feb. 14, 19.3.3, with a liistory of seven days’ illness, starting 
witli a sore throat, ho,arsenc.«s, and swollen glands of the neck. On the fourth day 
a punctate orylliematous rash developed, and she had a temperature of 101.6° F 
Piiysical examination revealed a moderately ill, colored adult, with a punctate 
erythematous eruption on the trunk, flushed skin, and desquamation of neck and 
chest. The pharynx and the tonsils were markedly congested; a mucopurulent ex 
udate was pro.-^ent ; there was an ulcer on the right posterior pillar. A mucopurulent 
nasal discharge was present. The abdomen was negative. ^ nilent 

The admission diagnosis was scarlet fever. During the first s r 

hospital the temperature ranged from lOl” to in:>° F i » 

to iUo F., but no definite cause was 
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found for tlie fexer. On the ninth day the patient became delirious. The lungs 
and abdomen were negatire The temperature rose to 104° to 105° P., and the white 
blood count was 36,200 cells, with 87 per cent polymorphonuclear loucoeytes. 
The urine and the IVassermann test were negative. On the tenth day, an exam 
ination shortly before death reiealed a “distended abdomen, apparently quite 
tender in tiie lower quadrants, espeeialh the light.’’ There were rales at both 
bases. There was no diarrhea A blood culture tahen the day before death 
was later reported positiie for hemolitie streptococci. 

The final clinical diagnosis was toxic scarlet feier; streptooocceniia. 

Atitopty Jleport — The peritoneal eaiitj contained a large amount of thich, 
cloudy, brown fluid, in wluch some thick, white plaques of fibrin were found. The 
appendix, tubo=, and oianes had been removed (ten jeais previously). The mesen- 
teric hmpli nodes wore moderately enlarged, but there was no suppuration. The 
gastrointestinal tract was intact. The pleural cavities each contained about 100 c.c. 
of thick, brown fluid with fibrinous plaques The lungs showed marked confluent 
bronchopneumonia. 

Cultures of the peritoneal fluid and of the blood jielded lieniohtic streptococci. 
The anatomic diagnosis was scarlet fever; streptococceinia; bilateral broncho 
pneumonia: bilateral cmpiema; acute gcncrali/ed fibrinopuruleut peritomtis. 

Cast .1 — E 11, a twoicarold boi, was admitted to the IViIlard Parker Hospital 
1 on March 31, 1030, with a history of five dajs' illness, starting with vomiting and 
general malaise Tito following da\ a rash and feier were noted, the next dai sore 
throat and nastl discharge wore piesent. The day prior to admission the neck 
glands became swollen, and the temperature rose to 105° F. 

Pltisical examination reiealcd a well dei eloped, leiy ill boy. There was a mod- 
erately intense, punctate, orithematous ra«h on the trunk and cxtiemities. The 
anterior conical glands wore the size of pigeons' eggs bilatcrallj’. A profuse, 
seropuriilenf ntis.tl discharge was present The tongue was “strawberrj ” in ap 
pear.ame. There was marked congestion of the pliarmx and tonsils, which were 
enlarged and colored with an exudate. The liier and the spleen wore both 2 finger- 
breadths below the costal margin. The heart and the lungs were normal. The 
tcnipcr,ilure was 102° F , the pulse, 120; and the respirations, 24 The white blood 
count was 22,250; the polmiorphoiuiclcar leucocile=, 74 per cent, of which 27 
were iiiimatiire. The red blood count was 3,710,000, and the hemoglobin, 55 per 
lent. The admission diagnosis was scarlet foier; bilateral cervical adenitis; 
hep itosplenomegah . 

Coiiric in the Ilospilal . — On the fifth d.ay the left eardrum ruptured spoil 
tancoiish. A marked swelling and redness of the left thigh (at the site of a previous 
cl_\sis) was first noted. .Six dais later a bilateral m\-ringotoniv was performed, and 
pus obtained from both oars. The culture of this pus jielded hcmohlic streptococci. 
The abdomen was noted to be distended Two dajs after tius, there was severe ab 
doniiit.al distention. The left ear was still draining pus, and there was now 
mastoid tenderness on this sijc. The swelling of the left thigh was diffuse and very 
tender. Although the child's general condition w.is verj poor, an operation for a 
deep abscess of the thigh was decided upon. Eiider etlivlene anesthesia, an in- 
cision into the thigh was made, and a large amount of thin, flaky pus was obtained 
after going through the fascia lata. More pus was obtained by making an in 
cision into the soft tissues over the lower end of the femur. At this point, the child 
ceased breathing and could not be resiisi itated. During the thirteen dajs in the 
ho-pital the temperature ranged from 103° to 105° V., and two blood cultures wore 
negative. On the fourth day the white blood count was 25,000; the pohmorpho 
nuclear ioucocvtes P5 per cent, of which 40 were immature. 
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The final clinical diagnosis was scarlet fever; bilateral cervical adenitis; sepsis; 
abscess of the loft tliigb; bilateral purulent otitis media; left mastoiditis. 

.diitopsj; Heport .- — ^Tlie peritoneal cavity contained about 300 c.c. of clear yellow 
fluid. The appendix was normal. The stomach and the intestines were markedly dis- 
tended but not perforated. The mesenteric lymph nodes were prominent, pale, and 
not suppurating. In the lungs there were scattered areas of atelectasis. Cardiac 
Findings: The left ventricle contained a small amount of liquid blood and a clot, 
which extended into the orifice of the right coronary artery and for a short distance 
into the artery itself. The clot was not adherent to the ventricle wall or to the 
coronary artery. The spleen showed changes typical of an acute infection, as well as 
several recent infarcts. 

Cultures of the peritoneal fluid, blood, mastoids, thigh, and larynx all yielded the 
hemolj'tie streptococcus. 

The anatomic diagnosis was scarlet fever; dilatation of the heart; occlusion of 
the right coronary ostium by extension of ventricular clot; atelectasis of lungs; 
sepsis; bilateral mastoiditis; abscess of left thigh; generalized peritonitis. 


Following Measles 


Case 4. — ^D. E., a female, aged one and one-half years, was admitted to the 
"Willard Parker Hospital on Fob. G, 1933, with a history of coryza, discharging ears, 
a maculopapular rash, and a temperature of 105° F., since the day previous. 

Physical examination revealed a small child, who was apparently moribund. The 
temperature was 104.4° F.; the pulse, 170; and the respirations, 40. There was a 
maculopapular, erythematous eruption over the entire body. The conjunetivae were 
congested, and photophobia was noted. A mucopurulent nasal discharge was 
present. Koplik spots were soon, and the tongue papillae were hypertrophied. The 
pharynx was inflamed and edematous; the tonsils were hj'pertrophied, congested, 
and covered with mucopurulent exudate. There was marked cervical adenitis. Both 
ears were draining pus. There were a few rales at the bases of the lungs. The 
heart sounds were of poor quality. The abdomen was markedly distended and 
tympanitic, but no tenderness, rigidity, or masses were noted. Ten thousand units 
of scarlet fever antitoxin were given, although scarlet fever was not suspected. 
A clysis and a transfusion were also given. The white blood count was 18,850; 
the polymorphonuclear leucocytes w-ere 80 per cent. A blood culture was 
positive for the hemolytic streptococcus. The child had several watery, green 
stools; the temperature fluctuated from 103° to 107° F., and the child died 
about thirty hours after admission or within three days of the onset of the illness. 
The clinical diagnosis was measles; bilateral acute purulent otitis media; bilateral 
acute cervical adenitis; bronchopneumonia; streptococcus tonsillitis. 

Autopsy Tieport . — The peritoneal cavity contained a large amount of clear yellow 
fluid. The visceral peritoneum was inflamed, and there was a fibrinopurulent exudate 
present over the small intestine. The appendix was normal. The mesenteric Ij-mph 
nodes wore very largo and inflamed, but there was no suppuration. The gastro- 
intestinal tract showed no perforation. In the gastric mucosa there were numerous 
slmllow ulcers with a hemorrhagic base, which appeared embolic in origin. The 
mucosa of the descending colon was acutely inflamed and studded with pinpoint 
ulcers. The anterior cervical and the mediastinal Ij-mph nodes were enlarged and 
inflamed. The tonsils, larj-nx, vocal cords, trachea, and bronchi were congested and 
edematous. 


Culture of the peritoneal fluid yielded a pure growth of the hemolytic stren 
tococcus. The anatomic diagnosis was mc.a.slcs; slrcptococccmia; acute generalized 
perdondrs; acute tonsillitis, lar.vngitis, tracheitis, bronchitis; cellulitis of the Lck- 
acute^cervcal, medmstmal, mesenteric lymphadenitis; acute ulcerative gastritis and 
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3 — V. M, a t;\o rear old female, was admitted to the Willard Parker 
Ilospital on Mai 3, 1933, nith a hi'itorj of two iiceks' illness Tins started with 
an earache, whicli continued up to admission Three dajs before coming to the 
ho‘-pital she had feier, the ne'rt day a ra'h on the face and a cough were first 
noted, on the following daj the ra-ih became generalized, there were lachrj-mation 
! nd a temperature of 102 1“ P. Phjsical examination reiealed a well dei eloped 
joung girl with a generalized, maculopapular rash, conjunctivitis, Koplik spots, 
< ongc'tcd plnriTix and tonsils, and normal heart, lungs, and abdomen. The diagnosis 
was measles 

The teniperatuic on admission was 1014° F, and rose three dajs later to 104° F, 
where it remained Bilateral otitis media was diagnosed on the third day in the 
hospit il, and the following daj the child appeared very ill, with increased respira 
toil rate and bulging eardrums The right eardrum was incised, and tluck pus 
was obtained The white blood count was 22,250, with So per cent poljanor 
phonuclear Icucocites An \ rai plate showed a pleural effusion on the right 
The .ibdomcn w.is distended Two dais later theie wore signs of a right 
upper lobe piicunionia , the right ear was still discharging; the left eardrum was 
subsiding, the abdomen w is onh sb^htli distended On the next daj there was 
marked abdominal distention, loO cc of thin yellow pus was obtained from the 
right pleural ciiiti, the alula died shortli after, on the thirteenth dai of the 
measles The find clinical diagnosis was measles; right acute purulent otitis media; 
lob ir pmumoni i , eniiwcma, right 

JtdoiM! llcpait — The pcritoneU c iiitj contained about 100 c c of thin, miiddi 
fluid Die intestines woio greith distended The appendix was slightlj injected 
There was moderate enl irgemcnt of the mesentene limph nodes but no suppuration 
/111 right pleiii il cniti was filled with gieen grai, thin, nuiddi fluid The right 
lung was solid and pile The left lung hid small areas of consolidation in the lower 
lobe 

Cultures from the jioiitoacal fluid, blood, right plouial fluid, and right lung all 
lidded growths of Strcpto^orcu’t lienwlyticus iiid Streptococcus lindens 

The anatomic diagnosis was nieisles, bdatei il bionchopneumonia, empjema, 
light, sepsis, acute genciabzcd peritonitis 

CvSE C — R R, a thieeicirold male, was admitted to the Will ird Paikoi llos 
pital on Xlarch 10, 103C, .iftci eight davs ot illness, starting witli feier, cough, and 
loniiting After two dajs the cliild w.as taken to a hospital, wliero iihjsicnl ex 
eiiiination and an x rai picture demonstrated a lobar pneumonia on the left side 
For three diis tlic tcnipci iture remained at about 10!° F, but tlio child did not 
teem lerj' ill The Mantoux test was jiositne On the fouith day in tlie liospital, 
a inorbilliforin risii and Koplik spots were noted, and the child was transferred to 
the Willard P.iiker Hospital Plijsical cvaniination revealed a well dei eloped and 
nourished, moderateh ill joiing boj, witli an occasional cough There were a few 
papular, erj thematous lesions on the face Tlie conjunctive wore congested, and 
there was a crusted nasal discharge Jlanj Koplik spots were seen The tonsils 
were enlarged and congested The heart and lungs were normal. The abdomen was 
iicscribcd as flatulent but otherwise negatiic The temperature was 100 4° P.; the 
pube, 110; and the i expirations, 24 The admission diagnosis was measles 

Three dijs after admission both eardrums ruptured spontaneously, and culture 
of tliL pus jioldcd hciiiohtic streptococci Piic d.ais after admission signs of con 
sobdation of the entire left lung were present, and fine days later empjema was 
diagno'cd Chest tip jieldcd .023 c c of green amber pus, which contained a pure 
growth of hemoljtic streptococci On the clcicnth daj in tlie hospital the right 
tcstulc became swollin, red iiid tender This was thought to bo due to orcliitis 
The abdomen was noted to bo distended, and diffuse, marked tenderness was found 
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There was frequent vomiting, which, with the physical fmdings, suggested the pos- 
sibility of acute peritonitis. The next day frequent soft, light stools were passed. 
For the next ten days the abdomen continued to bo marhedly distended and tj-mpanit- 
ic, but there was only slight tenderness and no rigidity. The testis remained red, 
swollen, and tender. Chest taps continued to yield large amounts of thicls, yellow 
brown, pus. The temperature varied between 99“’ and 106° F., usually 101° to 104 
F. On the fifth day in the hospital the white blood count was 16,000, with 
89 per cent polymorphonuclear leucocytes; on the tenth day, 25,600 and 83 
per cent; on the seventeenth day, 13,600 and 7S per cent. The child gradually 
grew wealser and died on the twenty-seventh day of measles. 

The final clinical diagnosis was measles; acute bilateral purulent otitis media; 
lobar pneumonia of entire left lung; empj'ema, left; right-sided orchitis; generalized 
peritonitis (?). 

Atitopsy Seport . — The peritoneal ea^ty contained a very large amount of thick, 
broivn, muddy fluid under pressure. There were a few small, localized pockets of 
pus. The appendix was normal. The intestines were moderately distended, hut 
there was no obstruction or perforation. The me.senterie glands were moderately 
enlarged, but not suppurating. The left pleural cavity was half filled with fluid 
similar to that in the peritoneum. The left lower lobe was firm and brown. In 
the upper portion of a pneumonic process there was a small abscess filled with pus. 
Small abscesses, apparently of embolic origin, were identified on microscopic 
examination of both lungs. The tonsils were enlarged, inflamed, and contained 
several tiny pockets of pus. On microscopic section several necrotic areas with 
destroyed epithelium were found. In one necrotic area there was a blood vessel 
whose walls were necrotic and penetrated by bacteria. On opening the sac of the 
right testis, a considerable amount of pus escaped; this was in the tunica vaginalis; 
there was no apparent communication between it and the peritonea] cavity; the 
testis itself was not enlarged. The right mastoid contained a small amount of pus. 
The spleen showed the usual changes associated with a severe infection. 

Cultures from the peritoneal cavity, blood, lungs, left pleural cavity, tonsils, 
iarjmx, right mastoid, and right tunica vaginalis all yielded pure growths of hemo- 
lytic streptococci. 

The anatomic diagnosis was measles; acute purulent tonsillitis; streptococcemia; 
multiple embolic abscesses of both lungs; empyema, left; purulent periorchitis, 
right; riglit mastoiditis; generalized peritonitis. 


Tallowing Scarlet Fever and Measles 


Case 1.- — A.K., a female child, three and one-half years old, was admitted to the 
Willard Parlicr Ho.spital on Jlay 30, 1931. She had had pneumonia at the age 
of one and onc-hnlf years. Four ivecks before admission she liad an illness which 
her pliysician diagnosed as measles, and one week before admission she again 
became ill, and her pliysician said that she had scarlet fever. Four days prior 
to coming to tlie hospital she vomited, had fever, pain in the chest, and was 
drowsy. There is in the histor3’ no mention of a r.ash. 


Phy.'-ical examination revealed a seriously ill young girl. She had a faint mot- 
fling (late measles?) over the entire body; desquamation in some' areas (late 
scarlet fever?). The conjunctivae were injected and had a sliglit purulent dis- 
eliargc. There was some stomatitm; the tongue was coated and had enlarged 
ptipillac. The pharynx and the tonsils were moderately congested. In the lunas 
there were dullness, diminished bronchial breath sounds, and fine cracHing r-'.lL 
over most of the left lung; slight dullness and bronchovesicular breath sounds were 
pre.scnt in the right chest. The abdomen was negative. The temperature was 104 4° 
r.; the pulse, loO; and the respirations, 50. An .v-ray plate coLmed the omeal 
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mfant «itli rapid, prunting respirations and dilatation of the alae nasi. The 
temperature uas 102 2° E.; the pulse, 156; the respirations, 56; and the weight, 
ID pounds 7 ounces. The pharins. was slightly congested. The entire left chest 
was dull to flat posteriorli ; the breath sounds were bronchial; there were no rales 
The right lung was normal. The liver was felt several fingeibicadths below the 
costal margin Tlie following d.ay the infant was moribund. The white blood cells 
numbered 35,300; the poh niorphonuclear leucocitc'. 79 per cent, of which 
32 cells were immature. The red blood ceils numbeicd 3,070,000; the hem 
oglobin content was 66 per cent. An x ray examination reiealed “eiidence 
of plcur.al thiihening in the outer zone of the left chest with some shaggy exudate 
and central consolidation m the region of the lulus and inner zone.” There was no 
rocntgcnographic ciidence of fluid in the pleural canty. Xei ertheless, the clinical 
signs of fluid were so clear that the chest was tapped in tliiee places at the left 
bn^e, but no fluid was obtained. The physical examination showed findings similar to 
tho=o found on admission, except that the liver was faither below the costal margm. 
A transtunon of 120 C c. of citrated blood was given During the next two days 
the status was essentially unchanged, with the temperature 103° to 104° D. The 
abdomen was distended; gas was expelled through a rectal tube; the stools were 
loo=o but not frequent. The following d.ay there were extreme dyspnea and cyanosis. 
Another chest tap was done, but again no fluid was obtained. The abdomen was 
noted to be 'oft Tlie temperature rose to 107° D., and the child expired on the 
fifth da.v m the hospital, or the eighth day of the illness. 

The final clinie.al diagnosis was lobar pneumonia of the entire left lung; acute 
Iiharyngitis; acute entcntis. 

Jtilop^i/ report . — The peritoneal c.nity contained some thin, watery, blood tinged 
yellow fluid. The stomach and most of the small intestines were dilated. The 
niescntenc lymph nodes were not suppurating. Empyema which practically coll.apsed 
the lung was present on the loft side The postoiior nscer.al pleura was almost 
fused to the parietal pleura by a tenacious, flbrinopurulent exudate. The loft lung 
fdicd to about one third its norni.al volume; it was consolidated and presented nu- 
merous small absoe«ses The right lung had scattered patches of depressed, purple 
areas Microscopically both lungs showed confluent bronchopneumonia wath many 
small absceo'.cs. 

Culture of the peritoneal and pleural fluids yaclded pure growths of Stapliylococ 
cits aureus. 

The anatomic diagnosis was consolidation of both lungs with multiple abscesses; 
empyema, left ; acute generabzed peritonitis. 
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LAL'RENCE-BIBDL SYNDROME 

Case Report 

Jat jR. Arexa, 3r.D. 

Durham, N. C. 

T he most constant phenomena of this familial symptom complex 
are adiposogenital dystrophy, night blindness, retinitis pigmentosa, 
mental deficiency, and anomalies of development, e.g., polydactylism 
and syndactylism. The following is a typical ease of this sj'ndi’ome: 


r • 


i \ 


O 


1" \ 

) i 

\ , ■ J 

_ ' r 

: 

i ' 

1 

■ L 




r 


1 

V 

0 


1 

Fig. 1. 

Fig:. 2. 


X. A., a wliile girl, aged twelre year.«, was referred to tlie pediatric di.‘‘pensary 
becau‘-c of otwsity and poor vision. Tlie mother liad liad three nii.'carriages. Botli 
parents ncro well, and three older brothers were in good health. One brother died 
at the age of eighteen years with congenital heart disca.se. The patient’s birth 
was normal and at full term. Xothing unu“ual was noted except polydactjdism 

From th<> Department of re(lKtrIc«. Duke Univer-iity Scliool of 3rciIIrlne and Duke 
Jlo“pltrtl. Diirliim. X. C. 
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and syndactylism. She wn.s breast fed for the rir.<=t eighteen months of life. Denti- 
tion, so far as could bo determined, was normal. She walked at the age of one 
vear and talked at two years, but after this she progressed slowly. She became 
abnormally obese and had no desire to play with other children, although there was 
no gross disturbance of behavior. At .six year.s .she was started to school but had 
progressed no further than the third grade when seen in the dispensary at the 
age of twelve years. The parents attributed this to failing vision which they 
had first noticed six years previously. She could not distinguish articles held 
before her and ran into objects at night unless she was led. Physical examination 
revealed an obese girl of about normal height (137.5 cm., 55 inches) for her age 



(Fig. 1). The ueight was G1.4 kg. (135 pounds). The temperature and respiratory 
rate were normal. The pube rate was 12i) per minute. The blood pressure was 170 
systolic and 80 diastolic. She was dull and obviously mentally retarded (estimated 
mental tige of six year.s). The obe.sity was of the Frohlich type (Pigs. 1 and 2). 
The abdomen was inotuberant with increase of girdle and suprapubic fat. The 
breasts were prominent; the proximal portions of the c.xtremities were Well rounded- 
and there was ti marked degree of genu valgum and pcs phmus. Secondary sexual 
chtiracteri.stics were absent. There was an e.xtra digit on each hand (Fig' 3) and 
syndtmtylism and polydaetylism of both feet (Fig. 4). Examination of the eves 
showed no gross external defects but her vision could not be tested accurately 'bm 
euuM> of poor coo, .oration. The peripheral fundi, however, showed di.screte scattered 
*' 0 - “ 
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hj'perx'Iioria and considerable astigmatism. Tlie retinal vessels were normal. The 
other findings were unessential. X-ray films of the skull and centers of ossification 
revealed normal conditions. The Wassermann and Kahn tests were negative. 

COMMENT 

Almost a hundred eases have been reported in the literature, and 
numerous In’potheses have been advanced concerning its pathogenesis 
since it was first described by Laui’enee and Moon in 1866.^ Biedl- 
felt that, since the roentgenograms of the sella turcica were normal, 
the sjTidrome was a familial form of adiposogenital dystrophy of cere- 
bral rather than hypoph 3 "sial origin. Kaab's® explanation of a d.vs- 
fimetion of the centers of the hypothalamus bj' an obstruction of 
secretion from the pars intermedia by a high or massive sella tiu-cica 
is not logieal since au abnoi'mal sella is not present in the majority 
of cases reported. A more recent and plausible theory has been sug- 
gested on the basis of a hereditarj' developmental defect, involving 
two or more genes, bearing unit characters, tliat maj’’ cany simple 
reeessives but not simple dominants.^’ ® 
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ACUTE NICOTINE POISONING 

Eepokt or A Cash in a Child 


Hillard "W. Willis, JI.D. 
Louis\aLLE, Ky. 


A cute nicotine poisoning has been recognized for many years and 
has been reported in the literature at infrequent intervals. Its oc- 
currence in children has been referred to only in an occasional report, 
and an intensive review of all the pediatric periodicals fails to show a 
single reference to this clinical entity. The records of a large pediatric 
service for the past several years also fail to reveal a single previous 
diagnosis of nicotine poisoning. 

The classical features of this condition have been described as sweat- 
ing, nausea, vomiting, dj^spnea, coma, eonvulsiv'e seizures, pupillary 
changes, pulse rate first slowed and later accelerated, subnormal tempera- 
ture and absence of tendon reflexes. These s^nuptoms rapidly become 
more severe, and death follows in the majority of cases; or, in a few, 
the symptoms subside and the patient recovers completely in a few hours. 


History. — S. H., a male white child, aged five years, was admitted to the ward on 
June IG, 1935, at 9:40 a.ji., with a diagnosis of acute nicotine poisoning. A history 
obtained was that one hour previous to admission the child was given an enema con- 
sisting of 60 c c. of strong tobacco juice in 1,000 c.c. of water. Almost immediately 
after the injection the child became unconscious and vomited almost continuously. 
On admission the child was comatose and continued to vomit. The vomiting was 
nonprojcetile in type and consisted of mucus. The family and personal history was 
irrelevant other than that the mother had noticed pinworms and the tobacco juice 
enema was a misdirected effort at medication. 

Physical Ecrammatxon . — On admission the pulse was 120, temperature 96° F. and 
respirations 45. The blood pressure was 90 systolic and 68 diastolic. Examination 
reiealed an acutely ill child who was comatose and continuously moaning. The skin 
01 er the entire body was moist and cold. The pupils reacted sluggishly to light and 
were unequal, the left being slightly dilated. Respirations were shallow and rapid. 
Heart rate was 120 per minute, of regular rhythm, and the sounds were of fair 
quality. Neurologic examination reiealcd sluggwh reflexes throughout. 

Laboratory Data . — The blood count showed white cells 10,300, red cells 5,120,000, 
and hemoglobin 90 per cent. The differential count was 88 per cent neutrophiles 
and 12 per cent Ijinphocjtes. Tlie blood Kahn reaction was nogathe. The hfantoux 
test was ncg.atiie. The urine showed a trace of albumin, which was absent on sub- 
sequent examinations. 


Course.— On admission caffeine sodium benzoate was giien and repeated every 
thirty minutes for three times. External heat was applied, and copious enemas were 
gucn in an effort to eliminate the nicotine. The child regained consciousness in about 
one hour and appeared almost well in two hours with a normal temneratnre 
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REVIEW or LITERATURE 

A review of the literature reveals the majority of the eases of nicotine 
poisoniii" to be in adults. Franke and Thomas,’ in a recent report, were 
aide to find seventy-four fatal cases of nicotine poisoning. The large 
majority of tliese cases were reported in the foreign literature and cov- 
ered a period from the middle of the seventeenth century to the present 
time. Of tlicsc cases twenty-eight were from concentrated solutions of 
nicotine and forty-six from tobacco poisoning. 

IMcXally- imported several fatal cases the result of mistaking insecti- 
cides for wliiskey. Lockhart^ reports severe poisoning in a girl employed 
in tlie manufacture of a nicotine insecticide. Two drams of a 95 per 
cent solution of nicotine was spilled on the sleeve of her overalls. She 
immediately I'cmoved the overalls, washed her arm, wiped off the sleeve 
and returned to work. Twenty minutes later she collapsed, was cold, 
pallid, and speechless. She appeared for thirty minutes to be on the 
verge of death but finally recovered. 

Faulkner’ reports the ea.se of a florist who sat down in a chair on 
which had been spilled “Nico-Fume Liquid.” Fifteen minutes later the 
patient presented the usual .s.vmptoms of nicotine poisoning and re- 
mained unconscious for three hours. The patient was given the same 
clothes on leaving the hospital four days later and was again seized with 
symptoms of nicotine poisoning in a few hours, but not nearly so severe. 
Besides the usual ela.ssic finding, Faulkner describes electrocardiographic 
changes suggesting myocardial damage in his case. Fretwurst and 
Hertz'' demonstrated an increa.se in blood sugar and a leucocytosis in 
cases reported by them. 

In reviewing tlie litezuture more thoroughly for the occurrence of 
nicotine poi.soning in children, we find only a few cases reported. iMc- 
Xally" refers to the three eases reported by AVeidanz with death in one 
and sei'ious illness in two otliers, the re.sult of tobacco’s being sprinkled on 
tlie .skin for treatment of favus. Tic makes reference to another case by 
Jlerrian resulting from application of a decoction of tobacco used in the 
treatment of ringivorm of the seal]). IMcNall}' also mentions a case re- 
l)ortcd by an undesignated author in which an infant aged three years 
blew soap bulibles for one hour ivilh a pipe and died on the third day. 
All the above cases in children were reported in the eighteenth century. 

Bleasdale’ reports a case similar to our omi, in a cliild two I'ears old 
who had been given a tobacco decoction rectally for the cure of intestinal 
parasites. Tliis child presented the usual .smuptoms of a very serious 
character but recovered after artificial respiration had been adminis- 
tered for one hour. 

Tlic mo.st recent reference to this condition in children is by Bcynolds*' 
in 1!)14. ITc reported the ca.se of a five-month-old infant who was fed 
from a bottle into which tobacco had been accidentally dropped while 
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preparing the formula. The child rvas kept alive for some time by 
alternating periods of artificial respiration but died in one of the periods 
when his condition seemed favorable. As far as ive can ascertain, 
only eight cases of nicotine poisoning have been reported in children, 
including the case in this paper. 

Disctrssiox 

Tlie infrequency of acute nicotine poisoning as a diagnosis is remark- 
able since tobacco is so commonly used. Nicotine, a liquid alkaloid, is 
the chief poisonous principle of tobacco. It has been estimated that one 
cigar contains enough nicotine to kill two persons if injected into the 
circulation. Tobacco contains from 2 to 7 per cent nicotine. 

Acute nicotine poisoning, until the investigative work which has been 
published by Franke and Thomas,® was considered an almost hopeless 
condition. The belief has heretofore been prevalent that death was due 
to a generalized paralysis of the central rrevvous system. It has been 
definitely shown by the above investigators that death from acute nico- 
tine poisoning is due to peripheral paralysis of the respiratory muscles 
when convulsions are prevented, and if these occur, to fixation of the 
respiratory muscles. Gold and Brown^® also have recently published 
evidence that shows a peripheral rather than central paralysis. 

Langley and Dickinson^^ showed many years ago that animals could 
be kept alive by artificial respiration after administration of what would 
otherwise be a fatal dose of nicotine. However, this work was not suffi- 
ciently publicized to cause adoption of this simple procedure as a defi- 
nite therapeutic measure in acute nicotine poisoning of the human being. 

Franke and Thomas’ in a recent publication emphasize very strongly 
that artificial re.spiration started before the circulation has failed and 
continued until the muscular paralysis passes off should prove uniformly 
successful. They also have done experimental work shoudng a good 
possibility of restoring the circulation soon after it has failed, by injec- 
tion of epinephrine into the left ventricle. 


SUMMARY 

Although acute nicotine poisoning appears to be a relatively rare dis- 
ease, the frequent exposure of children to tobacco in the American home 
makes it a clinical entity with which every physician should be familiar. 

The possibility of acute nicotine poisoning should be strongly consid- 
ered in all cases of undiagnosed coma. An attempt to elicit a liistoiT of 
contact with nicotine .should always be made in these cases, for there is 
a possibility that many of the.se cases have occurred with' a failure of 
diagnosis. 

The classical experiments mentioned have established the definite 
therapeutic value of artificial respiration and the injection of • 
nephrine in cases where the heart lias stopped bcatiim 
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It might be suggested that the mechanical respirator ■would furnish 
the ideal method of carr.ymg on respii’ation in these cases until the tem- 
poraiy paralysis of the involved respiratory muscles has subsided. 
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EXPERIIiIENTAL VACCINATION AGAINST COLDS 
IN AN INFANTS’ HOJIE 

j\Iark J. 'Wallfield, JI.D. 

Brooklyn, N. Y. 

T he reduction of the incidence of catarrhal infections of the upper 
respiratoiy tract in institutions for the care of children resolves 
itself into three lines of action : first, pi’cvention of entrance of infec- 
tion; second, pi’eventing its spread; and third, increasing the power of 
resistance of those exposed. The first two methods are somewhat diffi- 
cult (in spite of isolation) in view of frequent admissions and contact 
with the outside world, whether in the plaj’' yard or with visitors. In 
view of the foregoing, the third step, that of increasing the resistance, 
becomes more important, and vaccine was turned to as the easiest 
method available. 

Colds were formerly believed to be due to the pneumococci, strepto- 
cocci, influenza bacilli, and other organisms commonly found in the 
upper air passages. The causative agent is now looked upon as a filtrable 
wrus,^‘* which very often maj’- be accompanied by secondary invaders 
(pneumococci, streptococci, influenza bacilli). Kneeland' found, in chil- 
dren afflicted udth colds, a rise in the carrier rate of pathogenic organisms 
corresponding to an increase in the severity of the infection. 

Vaccination against colds has been used for many years, both in adults 
and children, in the belief that it was directed against the specific 
agents. The vaccine may operate in a specific way to immunize against 
these secondary invaders, and may, second, as a nonspecific foreign pro- 
tein, increase the general resistance of the body against infection. Such 
vaccination against colds was carried out at the Infants’ Home of Brook- 
lyn with the hope of reducing the susceptibility to colds and possibly 
modifying the course of the attacks. 

The results of such experiments as have been reported in the litera- 
ture are by no means decisive. The statistics of some authoi-s show no 
effect ; others show a slight relief, and the rest are noncommittal. VT". H. 
Park and von Sholly® immunized 1,536 persons during 1919-1920 and 
gave three injections at weekly intei-vals. The vaccine was reported as 
having little value in preventing colds but as having a slight effect on 
their severity. Jordan and Sharp" used the same vaccine and technic as 
Dr. Park on 6,066 people in Florida and found almost the same fre- 
quency of rhinitis and bronchitis in the vaccinated and nonvaccinated' 
groups. They stated that the pneumonia and influenza rates were som 
what lo wer among those vaccinated, but the difference was not great 

From the TntanLV Home of BrooWjn and the . 
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In 1927 Ferguson, Davey, and Topley,® of Slanehester, England, in- 
jected a group of 13S persons ivitJi three doses of vaccine at iveekly in- 
tervals, using a slightly different type of mixture than that of Dr. Park. 
The English vaccine contained; M. Catarrlialis, 200M; Priedlander's 
bacillus, 20011 : B. scpius, 200JI; B. hoffmannii, 20011; mixed staphylo- 
cocci, 20011; Pfeiffer’s bacillus, 12011; pneumococci, -1011; streptococci, 
4011. The American vaccine in 1920 contained Pfeiffer’s bacillus, 50011 ; 
Iicmolytie streptococci, 50011; Streptococcus viridans. 50011; pneumo- 
coccus tjTie 1, 1,00011; type 2, 1,00011; type 3, 50011. Their results 
show a very slight decrease in the severity of the infection as measured 
by duration, days in bed, and days away from work, but the}* found no 
justification for the use of stock vaccines, as were available, in the hope 
of lessening the frequency of the common cold. 

During the winter of 1929-1930, Brown® gave twelve doses of a spe- 
cially prepared vaccine to medical students at tlie University of Cin- 
cinnati. He worked out a most thorough plan of preparation, including 
age, height and weight tables, past history of u])per respiratory infec- 
tions, environment, clothing and diet. Skin tests were also done, using 
each component of the vaccine as a separate antigen. The conclusion 
was that the statistical I'esults showed little, if any, improvement a.s 
regards common colds in the experimental group as a whole compared 
with the controls. 

Similar work has been carried out in Europe in cliildren 's homes and 
hospitals, by Stoltenborg,’® at Oslo, and Gyllcnsward,” at Copenhagen. 
Both gave three injections at five-day intervals, using a vaccine contain- 
ing pneumococci, streplococci, df. catarrh at is and Pfeiffer’s bacillus. 
.Sfoltenberg injected 487 cliildren and had 496 controls. Ills results 
show a beneficial effect among the vaccinated as compared with tlie non- 
vaecinated: per cent attacked, 47.9 nonvaceinated, 20.12 vaccinated; 
number of infections, 438 nonvaceinated, 118 vaccinated; index infec- 
tiosus (number of infections per child per hundred days), 1.73 nonvac- 
cinated, 0.73 vaccinated. 

Gyllenswiird, on tlie other hand, reported on 122 injected children and 
12.7 controls and concluded that there were no great differences in the 
number of children ill, the number of rccuiT'cnccs. duration of illness, or 
frequenej' of complications. 

Ivneeland’* injected twenty-three children at a Home for Infants in 
Xew York, giving two courses, one in October and the second in Febru- 
ary, nine and seven doses, respectively, at weekly intervals. The vac- 
cine contained pneumococcus tyiic 1, If. influenzae and hemolj'tic strep- 
tococci in the ratio of 5:3:3. The number of individual respiratoiy in- 
fections were 5.4 in the vaccinated group and 5.8 in the controls. There 
was an alteration in the severity, as measured by the number of days of 
fever that occurred, even though no difference in the number of infec- 
tions was noted. 
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SCOPE OF EXPERISIENT 

The Infants' Home of Brooklyn is a permanent home for cliildren 
from liirtli through six years of age. Thej’" are classified as infants np 
to one year, toddlers np to two and a half years, and older children np 
to six years. 

All newly admitted children are quarantined for three weeks in glass- 
waUed cubicles in the admitting ward, ivith indiA’idual nursing technic. 
Routine nose and throat cultures are talcen, and vaginal smears are made. 
The rest of the children are housed in open dormitories, according to 
age groups, males and females being sepai’ated only in the older divi- 
sion. The total resident population during the two years covered by the 
experiment was 60 in 1933 and 80 in 1934. 

The group chosen for mjection was made up of those children with 
past histories of frequent colds and upper air passage involvement. 
Controls were chosen in each of three age periods. No change was made 
in the normal routine, the diet remained the same, cod liver oil was 
given to the infants, and the outdoor play period under the supervision 
of the kindergarten staff was continued. 

The injections were begun in October of each year, one course of 
eight subcutaneous injections was given semiweekly. The initial dose 
was 0.1 c.c. and was increased gradually up to 1.0 c.e., a total of 4.6 c.c. 
per child. Parke, Davis and Company catarrhal vaccine, combined 
(called "vaccine B" in the paper), was used in 1933. This contains 
Priedlander’s bacillus, 50M; pneumococci (4 tjqies), lOOM; M. catar- 
rhalis, 50M-, Streptococcus hemolyticus and Streptococcus nonhemolyt- 
feus, 300M; Stapliylococciis alhus and Staphylococcus aureus, 700M; 
pseudodiphtheria bacillus, lOOM; B. influenza (Pfeiffer), lOOM. 

The following year a nonspecific vaccine (called “vaccine A") ob- 
tained from saproph3’tic air bacteria was used as well as the Parke, Davis 
vaccine. The vaccine A was furnished through the courtesy of Dr. L. 
Eosentlial, director of laboratories of the Tsrael-Zion Hospital. 

Tlie period of observation lasted for one year in each experiment : all 
temperatures over 100° P, were recorded, as well as type and number 
of upper respiratory infections. Several children were discharged from 

the institution during the year and were excluded from the tabulations 

24 injected in 1933 with 5 exclusions and 40 injected in 1934 Avith 6 ex- 
clusions. Two adult staff members Avere injected but were not included. 

Skin tests rverc done by giving the first dose intradermall.v. TJierc 
were only a foAv positive reactors, but, as the %-accine i.s a combination 
of bacteria, individual 137)0 sensitivity could not be determined 
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Tables I and II show the number of days of temperature over 100° P 
in each age group during the fii-sl year, 39.3.3-3934, for nineteen v ' 
ciuated and control children, respectively. These are represented graph 
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72 


THE JOURS’AE OP PEDIATRICS 






































74 


TUE JOERXAL OF PEBIATRICS 


ieally as monlhly totals for all ages in Fig, 1. The vaccinated group had 
130 days of fever (temperature over 100° F.); the controls had 271 
daj’s. This diil'erence is similarly reflected in the separate age groups : 
infants, 66 days; toddlci-s, 39 days: older, 25 days among the injected 
children, as compared with 124, 106, and 41 days among the respective 
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Chart 1, — ilonthly total of days with temperature over 100* F. for all age croups, 

1934-1035. 



Chart 2. — Monthly total of day.s with temperature over 100* F. for all age groups, 

1934-1935. 

controls. The average number of days of fever per child was 6.84 for 
vaccinated groups and 14.26 for the control groups. 

Tables III, IV, and V I'cprcsent the results of the second year, 1934- 
1935, for vaccine A, vaccine B, and control groups, I'cspectively. Dur- 
ing the winter months of 1934-1935, there was a particularly severe epi- 
demic of upper respiratory infections which raised the total daj-s of 
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fever considerably over that of tlie preceding year. There was very lit- 
tle differenee between the nonspecific vaccine A and vaccine B, 204 and 
212 days, while the control group had 293 days of fever. The montlily 
totals are shovii in Chart 2. The average number of days of fever per 
cliild for the year was 12 for vaccine A group, 12.52 for vaccine B group, 
and 17.23 for the untreated control group. 

Tables VI and VII show the niunber of colds for each age group dur- 
ing tlie two years and the index infectiosus. This index Avas described 
by Stoltenberg^® and is defined as the number of infections per child per 
luuidred days. There was an appreciable, though .slight, difference be- 
tween vaccinated and unvaceinated control children during the first 
year, 1933-1934, AAuth 37 colds as compared with 52 colds, respectively, 
and a rise in the combined index infectiosus for all age groups from 
0.534 ui the experimental to 0.75 in the control children. 


'Txbi.c VI 

Kujiber of Colds axd Index Infectiosus, 1933-1934 


1933-1934 1 

A'ACCINE B I 

CONTROLS 

AGE IN 

NO- 1 

NO. OF 

INDEX ' 

o 

6 

INDEX 

YEARS 

INJECTED 1 

COLDS 

INFECT. 

COLDS 

INFECT. 


5 

19 


20 



7 

10 


24 

0.939 


7 

8 


8 



19 

37 

1 0.534 

52 

mhLmi 


Table VII 


Numbef. of Colds and Index Infectiosus, 1934-1935 


1934-1935 1 

A'ACCINE A 1 

vaccine B I 

CONTROLS 

AGE IN 


NO, OF 

INDEX 

NO. OF 

INDEX 

NO. OF 1 

INDEX 

YEARS 


i COLDS 

1 INFECT. 

1 COLDS 

INFECT. ! 

COLDS 

INFECT. 

0-1 



0.717 


0.717 


■BWi riBl 

l-2i/> 








21/2-6 







nK infl 

Total 

i 17 

1 33 

1 0.531 

1 35 


1 43 1 

0.693 


The gap between the two groups Avas not so marked during the second 
year, hoAvever, the total number of colds being 33 for the A^aecine A 
group, 35 for tlie vaccine B group, and 43 among the control group. The 
combined index infectiosus rose only slightly from 0.531 and 0.564 for 
vaccines A and B groups, respectively, to 0.693 in the control series. 

DISCUSSION 


Tlie results of the tAvo-ycar study period sliow the variations obtain 
able in the use of vaccines for prophylaxis against colds Durin,r iq-iq' 
1934, there was a reduction of 52 per cent in the number of dav!^ r 
fever in the vaccinated group and almost 29 per cent ]e.ss eold^ ^i°^ 
coincides with the favorable results reported by Stoltenberg- ftm o T 
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and by Iuieeland'= ui Neiv York. Emberg,” in discussing Gryllens- 
ivard’s ivork, stated tliat he had good results ivitli Parke, Davis and 
Company vaccine used on 49 nurses, but gave no figures. 

TJie results of the second year, 1934-1935, ivere not so favorable as 
tliose of the preceding period. Tliere ivas almost no appreciable differ- 
ence in the number of days of fever or the number of colds between the 
nonspecific vaccine A and the vaeeme B. The nonuijected controls 
sliowed an increase of 29 per cent in the days of fever and had almost 
21 per cent more colds. This bears out the contention of several investi- 
gators that the number of days of fever was decreased, i.e., the severity 
was lessened, but the actual number of colds showed only a slightly 
appreciable change. 

It is possible that better results may be obtained by increasing the 
dosage of the vaccine, but more improvement might result by using the 
particular antigen to which the children are sensitive. 

SmiJIARV 

Vaccination against upper respiratory infections (colds) was at- 
tempted at an infants’ home over a two-year period, from 1933 to 1935, 
19 children being injected the fii-st year and 34 the second. There was 
a definite decrease in the severity of the infections, as measured by the 
number of days of temperature over 100° P., but only a slight reduc- 
tion in the actual number of infections. 
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THE SIGNIFICANCE OP AND A DIFFERENTIAL DIAGNOSTIC 
TEST OP PRE CORDIAL MURMURS IN CHILDREN 

JIartin M. Mawner, M.D., Brooklyn, N. Y., and Irving Okin, M.D., 

Passaic, N. J. 

S INCE the invention of the stethoscope by Laennec in 1819, the ques- 
tion of the impoi’tance of precordial murmurs has disturbed the 
mind of many a clinician. At first it was agreed upon that the murmur 
represented a serious pathologic cardiac condition and meant a lifelong 
period of invalidism. However, since it developed that many of these 
foredoomed individuals persisted in maintaining a rather protracted 
hold on life, and often indulging in a strenuous one, a need for recon- 
sideration of muimiurs was in order. As is usual when a new school of 
thought makes its debut, extremes express the changing order; thus it 
has been declared that a cardiac murmur per se meant absolutely noth- 
ing. MacEenzie^ often advised throwing the stethoscope away! Cabot 
stated that a systolic murmur nathout other signs of heart disease was 
of no importance as evidence of valvular lesions. The majority of 
present-day physicians have been following this trend of thought. The 
New York Heart Association in its “Criteria for the Diagnosis of Heart 
Disease specifically insists that a patient with a murmur and Avithout 
other distinctiA'e concomitant findings is to be grouped in Class E (func- 
tional heart disease). 

More recently, however, a number of observers have become less 
adamant and are recognizing the probability that many so-called func- 
tional heart cases are truly organic. Smith^ recommended that every 
heart with a murmur be examined at periodical interA'als in order to 
detect other possible evidences of heart involvement as the years pass. 
Freeman and Levine^ in a study of one thousand consecutive noncardiac 
cases concluded that a systolic murmur of greater intensity than grade 
2 should be regarded ivith suspicion. Pineberg and Steuer,= in a foUoiv- 
up study of one liundred cliildren Avitli an uncomplicated sj^stolic apical 
murmur, discovered that 30 per cent developed serious valvular com- 
plications witliin a period of five years. Priedlander and Broivn® in a 
very recent study felt that the louder murmurs are prohablj^ associated 
with organic cardiovascular disease. Levine^ frankly states that all sys- 
tolic murmurs need consideration and that the louder ones are always 
associated with some form of cardiovascular disease. Wliitc® also agrees 
that the louder Die murmur, the more likely it is to be organic As a 
rc^of all these studies, the murmur is beginning to receive greater 
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consideration. "We all concur ivith Simpson and Batten,® wlio say that 
nnirmui-s are I’esponsible for more troubles and difficulties than all the 
otiier cardiac signs put togetlier. 

If one were to acquiesce in the belief that the mere presence of a mur- 
mur is of no significance, then our procedure is simple, namely, to ignore 
it and the patient. But if we accept the plea of the authors that an 
early insidiously developing rheumatic infection of the Iieart maj^ pre- 
sent no otlier evidence except a prccordial murmur, the importance of 
recognizing the true nature of this murmur is not so much a matter of 
declaring the individual so affiieted a “cardiac,” but rather, in aclniowl- 
edging that a rheumatic heart means greater susceptibility to reinfec- 
tion. Only witii tliis undei-standing will a greater effort be expended in 
classifying properly the child with a murmur. This will result in the 
vciy early diagnosis of a treaeherous eondition and will be helpful in 
preventing subsequent morbidity and precocious mortality. 

If a method or means were devised to dift’erentiate the so-ealled 
functional murmur from the truly organic one. an important aid will 
be given both the physician and the patient. i\Iany characteristics 
have been ascribed to distinguish one from the other, but we are in 
accord with iMorse,’® who .says, “There is no certain distinction between 
organic and functional murmurs.” Jlori.son” described the use of 
amyl nitrite inlialation as a means of accentuating and .so differentiat- 
ing murmurs. However, KahlerV® results using similar methods were 
com])letcly the reverse, and. as will be .seen later, our own experience 
with amyl nitrite is more in accordance with that of Kahler. Ba.ss, 
Jlond, lilesseloff and Oppenheimer’® have made use of a phonocardio- 
graph to differentiate the two t^qies of murmurs, but this method ap- 
peal's somewhat complicated for genez'al use. 

Five years ago one of us” devi.sed a means of accentuating and local- 
izing cardiac murmui's by the use of a subcutaneous injection of epineph- 
rine 1:1,000. At that time G2 children of the cardiac out-patient 
department were tested. Of this number, 32 were considered clinically 
as having functional or Class E murmui's. Following the epinephrine 
test, 23, or 71.2 per cent of the ea.scs so tested, were considered as defi- 
nitely presenting an underlying organic cardiac condition and not func- 
tional as was presupposed. The character of the murmur, rather than 
the accepted criteria was the basis for this conclusion. It was the ojiin- 
ion of the writer at that time, and it is now our belief, that there is a 
stage in organic valvular heart di.sea.se of children in which there is no 
visible hypertrophy of any of the heart chambei's and in whieli there arc 
none of the conditions usually as.sociatcd with a well-established vahailar 
lesion. This period may be of variable duration depending upon many 
factoi-s; the virulence and progrc.ssion of the infecting agent, the num- 
ber of recurrences of the infection, the individual resistance, and the 
cardiac rc.sponse of the child afilicted. In our estimation a fairly loud 



maliner and okin: pkecordial murmurs 

precordial nuirmur with maximtim intensity at or near the apex and 
transmitted over the precordiuin or toward the axilla is indicative of an 
underlying organic valvular condition. 

Levine divides murmurs into six grades according to intensity. Tlie 
first two groups, he claims, are almost always noncardiac, the remaining 
four grades being usually organic. We prefer, for the sake of simplicitj^, 
to arrange the murmurs into thi’ce groups according to intensitj'. Those 
that are either faint or very soft are most likely functional; the mod- 
erately loud and the very loud comprise the second and third grades, 
respectively. These latter two we consider alwaj^s organic, even in the 
absence of other criteria. When the epinephrine caused a faint or very 
soft murmur to appear, the ease was placed in group 1 and considered 
nonorganic; when placed in group 2 or 3, the case was considered or- 
ganic. Frequently a fairlj' loud murmur appeared localized at the sec- 
ond left interspace ; this was also considered as being functional. 

Table I 

Patients Tested Five Teaks Ago, With Epinepiikine Diagnosis Then, 

AND Clinical Diagnosis Now 

TFir 


Ca.ses Tested m New Gro up, 1936 

14 (37.9%) 23 (02.1%) On above basis, number expected 

to develop definite organic heart 
dipease within 5 years 
11 (47.8%) 



NUMBER 

TESTED 


MURMUR 
LOCALIZED TO 
BASE OR 
DIMINISHED 


0 (28.2%) 


MURMUR 
INCREASED 
NEAR APEX 


23 (71.8%) 


1030 


CUNICAL 

1 PER CENT OF 

HEART 

PREDICTED HEART 

disease 

DISEASE 


11 (.14.3%) I 47.8% 


Five years have elapsed since the epinephrine test was i^erformed 
on the original group of thirty-two children with a clinical diagnosis of 
functional cardiac disturbance. The purpose of this paper is, fii\st, to 
follow up the clinical condition of this group of children and, second, to 
lest a new group of similar eases. A percentage of the new group was 
given a preliminary lest with amyl nitrite, as deserilied by Jlorison, 
Iiefore proceeding with tlic epinephrine. 

Of the original group of 32, the present diagnosis in accordance with 


accepted criteria shows that of the 9 patients in whom the diagnosis 
remained as functional or Class E after tlie epineplirine test, 5 are still 
clinically (’lass E; .3 have been discharged as noncardiac ; and one child 
1ms been lost to the records. Of the 23 children in whom the epine])h- 
rine diagnosis was organic valvular heart disease, today 9 are still con- 
sidered as being clinically in Class E and 11 have a definite valvular de 
feet ; the remaining 3 have been lost track of. This means that 47 8 per cent 
of an original group of 23 children with a so-called clinical functional 
preeord.al murmur have, within a period of five years, developed tjTiical 
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organic valvular heart defects. According to Chart 1, in the children 
under ten years of age the clinical findings five years later do not com- 
pletely hear out the epinephrine diagnosis, hut, in the children over 
Ion, Ihe test appears to be 100 per cent correct. Up to and including 
fen years, 15 cases ivere called organic and 2 Class E after the test; 
five years later 5 are clinically organic while 14 are still being classified 
as functional. However, this does not neeessarilj’- mean that these chil- 
dren do not have an organic vahular defect. In the first place, it is 
rather difficult to concede that a precordial nimmur present for five 
years is entirely accidental, and, second, it is a well-lmoivn fact that the 
rheumatic states may be dormant for many years onlj' to appear at some 
indefinite time. Continued observation will offer the only certainty. 
There is one point we wish to mention: in our out-patient department 



Cliait 1. — Class E cardiac children tested ^\^th epinephrine, sliowin? the diagnosis 
follo^^ing the test and the clinical diagnosis five years later. 

The solid columns represent tiie organic cases and the stippled columns. Class E 
cases. The first tuo columns shou' the diagmos/s after epinephrine and the second 
U^o columns, the clinical diagnosis five years later. 


tlic ciiild is fii-st examined in the general clhiic, and, if a faint murmur 
is noted at the base, the child is not referred to tlie special clinic. This 
necessarily eliminates a very large group of functional murmurs. 

PROCEDURE 

Tiiirty-seven childien clinically m Class E, according to the criteria 
of tlie New Yoi'k Heart Association, were selected for this study. Twelve 
of those wore given the preliminary amyl nitrite test. Tiie ages of the 
cliildren laricd from five to fifteen ycai'S; 22 were under ten years old, 
and 15 were ten j-oars old or over. For comparative imrposcs, a group 
of 15 children vitli a clinical diagnosis of organic licart disease ■v\as also 
given the test. All were tcsTcd about rtvo hours after brealrfast. No 
child having a rectal leinperatiire over 100° F. or ivlio appeared to be 
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ill was included. The patient was placed in the recumbent position and 
the pulse and blood pressure taken. The precordiiun was then auscultated 
for heart sounds and murmurs. Epinephrine 1 :1,000 was injected into 
either deltoid region, the patient remaining in the recumbent position 
throughout the test period. The child under eight years received 6 
minims, the older child, 8. Immediately following the injection and 
every five minutes thereafter, the pulse, blood pressure readings, and 
auscultatory findings were recorded (Table II). Variations of the mur- 
mur in quality, intensity, duration, and location were noted. This ex- 
amination was continued for a period of thirty minutes. The maximum 
effect of the drug occurred from ten to twenty minutes after the injec- 
tion. At the conclusion of the period each child was able to go home 
feeling perfectly well. No deleterious effects were observed in any case. 
In the twelve children reeeiAung the amjd nitrite, a 3 minim perle was 
crushed and held over the child’s nostrils for a few seconds iintil phys- 
iologic changes, such as flusliing and rapid pulse, occurred. Observa- 
tions similar to those following the epinephrine were made, but these 
had to be done immediatety because of the evanescent action of this drug. 
"With the return of the pulse and blood pressure to normal, which usually 
oeeiuTed within a few minutes, the subcutaneous epinephrine test was 
given. This offered an excellent opportunity for comparison of both drugs. 

0B.SERVATI0NS 

In 6 eases, follomng the amyl nitrite inhalation, the soft, grade 1 
systolic murmur disappeared, and in four the murmur became louder. 
It was strange that 5 of the same 6 developed a grade 2 murmur after 
the epinephrine. Of the 4 in whom the murmur became intensified by 
the amyl nitrite, in 3 after the epinephrine the murmur completely dis- 
appeared, and in onlj'^ one did the murmur remain loud. In the 2 
organic eases the murmur of one became louder at the base after the 
amyl nitrite and softer after the epinephrine suggesting the likelihood 
of this ease really being in the functional group (Table III). 

Following the amyl nitrite, the pulses were accelerated up to 200 
beats per minute and were rather Ihreadj'. The systolic, as well as 
diastolic, blood pressures abruptly fell in aU but one ease to as much 
as 40 mm. of merciuy (Chart 2 and Table III). 

Following the epinephrine injections, in 14 patients the grade 1 mur- 
murs either disappeared or retained their grade 1 quality. In £3 cases 
there was a distinct change in the intensity of the murmurs- 18 bein" 
placed in grade 2, and 5 in grade 3. In other words, by means of th" 
epinephrine test we have decided that 62.1 per cent of a group of el 
dren with functional Iicart mnrmui-s most likelv have earl - 
organic heart disease and should be observed aec'ordin^lv Of 
whom the murmur became intensified, 5 children present rt those in 

grade 3 murmur along the left sternal border at ttm ^ 

thud and fourth 
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Class 





Table II — Cont’b 
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Table III 

Eitect or Amyl Xitrite anb Epikephrise ox the Murmur, Pulse, axd Bloob 
Pressure of a Group op Tivelve Children 


-MUR JILT. 

PULSE 

BLOOI) PRESSURE 

CASE 

NO. 

BEFORE 

TESTS 

AFTER 

AHYL 

NITRITE 

AFTER 
■ EPI- 
NEPU. 

BEFORE 

TESTS 

AFTER 

AMYE 

NITP.ITE 

AFTER 

EPI- 

NEPH. 

BEFORE 

TESTS 

AFTER 

AJITL 

NITRITE 

AFTER 

EPI- 

KEPH. 

S. D. 


S. D. 

1 

+ 

- 

+ 4. 

so 


92 

112/50 


140/SS 

2 

+ 

- 

+ + 

ss 

1G4 

96 

120/70 

104/oS 

140/3S 

3 

+ 

+++ 

- 

so 

160 

92 

116/SO 

100/60 

124/80 

•t 

+ 


- 

76 

140 

SO 

lOO/SO 

90/60 

S6/50 

5 

+ 

+ + 

- 

S4 

100 

7S 

90/44 

70/30 

110/60 

(> 

4- 

- 

■*■ + 

104 

144 

ns 

102/S4 

76/44 

lOS/52 

7 

* 

- 

4 + 

96 

ISO 

120 

120/SO 

112/30 

150/70 

s 

+ 

- 

++ 

SO 

200 

ss 

104/76 

94/70 

120/SO 

<) 

+ 

- 

4- 

SS 

160 

02 

120/70 

90/62 

124/84 

10 

•4- 

+ ■»■* 

4 + 

120 

160 

110 

112/60 

100/50 

120/80 

11 

+ 

+ + 

+ 

92 

140 

96 

100/40 

S6/40 

112/50 

12 


+ 

+ + 

96 

160 

lOS 

112/44 

82/38 

120/60 


Key ; +. urado 1 murmur. Class E, faint or soft. 
+ +. uradc 3 murmur, moderately loud, 

+ + +. grade 3 murmur, vcrj- loud. 


no murmur. 


interspaces. In our opinion the location and intensity of these mur- 
murs .iustified a probable diagnosis of congenital heart defect, most 
likely due to a small septal lesion. In 16 cases a fairl.v loud systolic 
murmur a])peared, with ma.\imum intensity at tlie apex, transmitted to 
the axilla. These were considered ca.ses of organic mitral insufficiency. 
Another child developed a very definite systolic and diastolic murmur 
near the apex, suggesting the probabilit.v of eoncomitant mitral stenosis. 
In one child with a history unknown, after the epuiephrine, a loud 
diastolic murmur appeared at both the second right and third left inter- 
spaces. In this case a pistol-shot murmur was present in the groin, and 
the blood pre.ssure changed from a normal of 120 systolic and 70 dias- 

T.uile rv'’ 

Groups of Children Receiving the Epinephrine Test, AVitii Diagnosis Before 

A.VD After the Test 


AFTER EPINEPHRINE 


1-1 cases: same diagnosis. Class E 

10 cases: organic mitral in.suflicieney 
.■> ca^es: congenital Iicart defect 

1 ca.‘=e: mitral in.suftieiency and stenosis 
1 case: aortic insufficiency 

11 cases: .same diagnosis, mitral in.siinicicncy 
I ease: congenital defect 

1 case: aortic in.suflicicncy 
1 c:ise: Class E 
1 ca-e: (Ta-s E and E 


Before cpineplirine, ."7 
cases Clas.s E, func- N 
tional murmurs I 


Before epinephrine, 1.1 
case.s organic niitnil -{ 
insutlicioncy 
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tolic to a systolic of 140 and diastolic of 38. All these findings left no 
doubt in our mind that tlic child under consideration suffered from an 
organically incompetent aorta. 

Of the 22 under ten years of age, thci’c were 6 in whom the epineph- 
rine diagnosis remained the same, while in 16 the diagnosis was 
changed to organic heart disease. Of the 15 children ten year’s old and 
over, 9 remained the same, and in 6 the diagnosis was changed. So evi- 
dently tliere appears to he a greater discrepancj’’ in the cardiac diag- 
nosis of j’ounger children (Table IV). 

The pulse rates before tlie epinephrine averaged 90.4 beats per min- 
ute; the slowe.st being 64 and the fastest being 120 beats per minute. 



Pul.so Is indicated by tiie broken lino ; S, .systolic blood pressure ; D, diastolic blond 
pre.ssure. Murmurs, none; +, prade 1; ++. grade 2; + + +, grade 3. 


Following tlie epineplirine tlie maximum rise was up to 160, rvliile the 
lowest rate was 72 beats per minute. The average rate twenty minutes 
after the epinephrine was 95.3 beats per minute. 

DISCUSSION AND CONCLUSIONS 

None of the cases tested presented any unusual difficulties With 
sensible introductory explanation of tlie test about to be perform' 

the children offered their complete cooperation Tim 

, iir- 11,1 e -riiL amr i nitrite test 

was showm to be of absolutely no lusc for accentuating and different' t 
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inp: precordial murmurs. In fact, in the majoritj^ of organic cases the 
nnu'mur disappeared witli amyl nitrile only to return and become ac- 
centuated following the epinephrine. This rather agrees with the find- 
ings of Kahler and is contrary to the opinion of Slorison. Our explana- 
tion for these phenomena appears rather logical. Evidently the amyl 
nitrite merely serves to accelerate the pulse but at the same time de- 
creases the force of the cardiac contraction, with a consequent disappear- 
ance of mild organic murmurs. The epinephrine, on the other hand, as 
shown by Hume,’'^ Koppanyi,’® Brodie and Cullis,^’^ Wiggers,” Lewis 
and Hewlett,’® exaggerates the force of the cardiac contraction with a 
consequent increase of eddies and a resultant intensification of murmurs 
which are due to an early organic valvular defect. Because of the dila- 
tatory effect of amyl nitrite on the blood vessels, it is quite likely to be 
llie reason for the appearance of functional murmurs after its use. The 
epinephrine test, on the other hand, has proved to be of inestimable 
value in determining the probable early cases of valvular heart disease: 
47. S per cent of an original group of Class E cases so tested five years 
ago arc today classified clinically as organic heart disease. The epi- 
nephrine test also shows its usefulness in accentuating the murmurs of 
tlie tmly organic case in which the diagnosis must be defeiTed because 
of an uncertainty in the timing and in locating the point of maximum 
intensity of the murmur in question. In these cases the murmur be- 
comes .so intensified and localized .as to nuike the diagnosis most certain. 

We offer the epinephrine te.st for heart murmurs in children not as a 
panacea for the absolute differentiation of organic heart disease fi'om the 
functional, but rather, as Dwan®® says, “As a practical office method of 
hearing the murmurs more clearly should tliey be present.” We -wish to 
assert ourselves now, just as we have done in the past, on the question 
of the significance of the murmur. It is our opinion that a great per- 
centage of the soft munnurs are significant and that the moderate and 
loud murmurs are always significant. We agree with othei’s in deelax’- 
ing that the murmur per se is of no importance in determining the func- 
tional capacity of the heart in question. However, we urge that it is 
most important to recognize the presence of an organic murmur because 
it usually signifies the presence of an infectious process, either latent 
or active, most likely rheumatic in origin, and which we all know has a 
most vicious tendency to recur. If we know that the case at hand is 
organic, we will necessarily be alert for any rheumatic manifestations. 
Onlj' in this manner can we ever hope to conquer a most intractable con- 
dition. It is our concluding opinion tliat it is still preferable to err on 
the side of caution rather than neglect, acloiowledging, however, that 
the psychic factors of the patient must be considered. Tact must be 
used in order to prevent the additional burden of a mental hazard to an 
acquired organic pl>ysical defect. It is intere.sting to note here that 
Osier once said. “If an individual discovered eaily in life that he was 
suffering from a chronic disease, the probability was that he would not 
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die of that particular disease, he would deliberately take care of him- 
self ill respect to the handicap, so as not to allow that disease to gain 
headway; some disease he did not consider might readily overwhelm 
him.” "With our present-day method of handling and treating the 
ambulatory cardiac patient the dread of informing the patient of his 
affliction is practicallj^ nil. The functional capacity and curtailment of 
activities of the cliild depend, of course, on the cardiac response and not 
upon the presence of murmurs. 


SUMMARY 

The value of the subcutaneous injection of epinephrine 1:1,000 as a 
means of accentuating and differentiating the so-called functional cardiac 
murmur from the organic is discussed ; a five-year clinical follow-up in 
a group of 32 children previously receiving this test being the basis. A 
new group of 37 children were given a similar test, using amyl nitrite 
in 12 for comparative effects. The epinephrine test is found most use- 
ful for intensifying the murmurs of the early cases of probable vahoilar 
heart disease and also in accentuating the murmurs of the definite 
organic valvular lesions. The similar use of amyl nitrite as recom- 
mended by others is found entirely wanting. Due to the fact that the 
authors find so large a percentage of children considered as having a 
functional heart condition, within a period of five years presenting the 
clinical signs of a recognizable organic cardiac lesion, they strongly 
urge the physician to be cognizant of the threatening importance of the 
cardiac murmur, even without the expected concomitant signs and sjunp- 
toms of organic valvular heart disease. 
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TKENDS IN CHILD PSYCHIATEY 


Erxst Wolff, 3I.D. 

Sax Francisco, Calif. 

INTRODUCTION 

C HILD psychiatry lia.s developed in tlie last fifteen years from a study 
of delinriuent eliildren into a field concerning itself ivith the analysis 
and treatment of such behavior anomalies as develop not only in prob- 
lem children, but in almost all children. It has broadened its base by 
the accumulation of added knowledge of normal mental and emotional 
development. It seeks to introduce mental hygiene concepts as an in- 
tegral part of child eare and education. 

A factor important in shaping any particular clinic in which psy- 
chiatry for children is practiced is the relation that the clinic has to its 
community. Whctlier it be an independent unit, or a close associate of 
some social agency, or a function of a iisyehiatric department, this will 
influence not only its fundamental attitude, but also its whole point of 
departure, its personnel, its clientele. Classified roughly from this point 
of view, there are three main Dpes of clinics functioning: 

1. City-supported Child Guidance Clinics. 

2. Psj'ehiatrie organizations serving social groups. 

a. Those working in relation to hospitals or as an integral 
part of pediatric clinics. 

b. Those working in conjunction with social-medical agencies. 

3. Child p.sychiatrie organizations in medieal schools rvhich are 
either within the pediatrie department or affiliated Avith the psy- 
chiatric department. The tendency to teach the .student child 
psychiatry and pediatries simultaneously has increased in the 
last five years. 

Foi' purposes of a report it is convenient to group the organizations 
into two main types, namely “guidance clinics,’’ ivliich include the inde- 
Iieiulent units, as contrasted ivith what we shall call the “psychiatric 
services,’’ meaning those units n’hich arc connected with hospital, med- 
ical school, or social agency. 

CLINICAL M-ATERLAL 

Source of Cases . — In guidance clinics there is a tendency for the per- 
centage of juvenile court cases to be diminished in favor of cases re- 
ferred by .social agencies, sehoobs, parents, and physicians. The last 

Knitn tlrt* Chfitl Guidance OHnic of tli*’* Kc<lcratIon of Jc\vIp 1» Charitlcf^. 

Kond lioforc' t}io Po^llatHc Section of the California MorJIcal A5.«50ciatIon at tho 
<ixly-nfth annual fJc^^ion. Coronado. May 103C. 
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category is small, since the nttitiule especially of the older members of 
the medical profession is still not fully cooperative with the child guid- 
ance movement as such. 

The psj’chiatric services affiliated with medical institutions obtain 
their material partly from the above mentioned sources, and, in addi- 
tion, cases referred from the iicdiatrie departments. The interest of the 
medical profc.ssion for cooperation is obviously better stimulated by this 
tj^ie of sendee on account of closer contact. 

Selection of Cases . — In nearly all organizations the demand upon 
them is greater than can be filled. In guidance clinics a proper selec- 
tion of cases is made through a committee of staff members who review 
the applications. In p.syehiatrie services in connection -ndth hospitals 
or social agencies, the physician detemines after the first examination 
the degree of service appropriate for the specific case. 

Age Groups . — Child guidance clinics have a large percentage of chil- 
dren in the teen age with school failui*es, in contact ndth juvenile 
courts, and ndth problems of adolcsecnee. The psychiatric services on 
the other hand show a preponderance of children of preschool or first 
grades. This is due to the fact that pediatric departments become aware 
of early sjTnptoms of abnormal behavior through their well baby or pre- 
school clinics. The contact of such services ndth younger children seems 
to be of decided advantage since it places the accent on prevention 
through early discovery of behavior anomalies. 


STAFF 

In child guidance clinics the basic team for the examination of full 
sendee cases consists of pediatrician or physician, psychiatrist, psy- 
ehologist, and social worker. The p.sychiatrist may also make the 
physical examination, or there is a division so that the medical ex- 
aminer takes over the p.sjmhiatric attention of the preschool group. 

In p.sj'chiatric services the pediatrician or p.sychiatrist plays the main 
role. Then psychologists or social workers are called upon either rou- 
tinely or only in those eases in wliicli tlieir sendees are appropriate. 

^Vhen the p.syehiatrie service functions in connection with a social 
agency, tlic .social worker is the central figure. She directs the case to 
a physician in clinic, ho.spital, or private office and eitlicr consults with 
the 7).sychiatrist in the absence of the patient or brings the patient to the 
psycliiatrist’s office. The psychologist is not routinely called. 


I'OmrS OF SERVICE 


With tlie Cliieago Institute as an example of the services offered bv 
guidance clinics, the following forms of service may be di.stinmii.shcd • ' 
1. Full clinic service includes .study by full .social histoiw T comDlete 
pl.ysieal examination, p.sj-chologic test.s, and psychiatric interview 
discu-ssion by full staff meeting. ' ’ 
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2. Special service is for less complex cases (mainly of mental defi- 
ciency or the question of it, advice regarding fitness for adoption, advice 
regarding exclusion from school or regarding commitment). A brief 
Jiistory covers pertinent topics. Physical examination is not done unless 
previously omitted or incomplete. Psycliiatric interview is lield with 
parent and child. Discussion in staff meeting follows. 

8. Summary service is for urgent eases, for such cases as do not need a 
long-draum-out work-up, or for patients who respond better to a more 
informal approach. The examinations to be given each of these patients 
are decided upon in the application committee meeting. Anj* additional 
necessary work-up is arranged by the examining physician. Ordinarily 
these cases are not discussed in the full staff meeting but informally among 
the various examiners. 

4. Routine service is given to cases Avhich am generalh’^ not urgent, 
especially those in which improvement through treatment seems dubious. 
Brief social histories are taken, and one or two examinations, perhaps 
psyeliologie and psychiatric, are made. Ordinarily tliere is only in- 
formal discussion among the vaidous examiners. IVlierever necessary, 
cases are transferred from summaiw or routine service to full elinle 
service, 

5. Cooperative service ; The policy of child guidance clinics varies in 
the problem of cooperative sendee. Por instance, the Institute of Juve- 
nile Research prefers its own social worker to make a case study and to 
attend to the follow-up treatment. On the other hand, the child guid- 
ance clinic in Cleveland has a considerable percentage of cooperative 
cases. Tliere the responsibility for case work and follow-up treatment 
is given to the social worker of the social agency which referred the 
case in question to the clinic. 

The services offered by j^sijdnatric services may be discussed by taking 
the Coniell Psycho-Pediatric Clinic as an example. Here are found the 
following: 

1. Consultation service, in which the p.sychiatrist examines the patient 
in the hospital or clinic and advises the pediatrician concerning diag- 
nosis and treatment. Tlic pediatrician retains full management. This 
group represents children in wliom behavior problems or minor func- 
tional complaints are superimposed on organic conditions. 

2. Cooperative service : The case is referred to the psychiatrist for 
examination. A conference between pediatrician and psj'chiatrist fol- 
lows. The treatment of child and parent is undertaken under collabo- 
ration of pediatrician and psj'chiatrist. In this group are patients 
mostly with problems on the habit level, who require reeducation for 
theinsolves or their parents over a certain length of time. 

3. Paedo-psyehiatric clinic service: Patients arc referred from pedi- 
atrician to psychiatrist for examination and treatment. This is done 
with the group of children having personality problems on a deeper 
level and requiring export care. 
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Child Psychiairic Hospitals . — All tjqies of organizations mentioned so 
far deal with out-patients. A small number of institutions admit pa- 
tients into their walls for thorough studios. An example is the Child 
Guidance Home in Cincinnati. It is operated jointly by the Jewish 
Hospital and the United Je-wish Social Agencies. The child is sent first 
to the pediatric department of the Jewish Hospital for a complete exam- 
ination. If referred to the Guidance Home, the child takes his place in 
a family of fifteen. “In addition to the regular household tasks, that a 
child is normally required to do, manual training and extra curricular 
school work are given. During this period of observation, varying from 
two weeks to two months, the child attends the neighborhood public 
school where he is placed in a grade according to his mental capacity. 
The principal and teachers are informed regarding the nature of the 
child’s problems, and their aid and cooperation are enlisted. In addi- 
tion to the regular schooling, a teacher visits the Guidance Home regu- 
larly to coach the children and to give them any special instructions 
that may be needed. Psychiatric examinations and psychologic tests 
are also carried out at the Guidance Home.’’ The child’s social reactions 
both at school and at the Home are thus studied. Before a child is dis- 
charged, a conference of the Home staff with workers of interested 
agencies or parents is held in most of the cases. A careful follow-up 
ivith reexamination of the children in the Home follows. This type of 
work makes possible thorough study away from the influences of the 
previous environment and has the advantage or disadvantage of sueh 
a procedure. 

SIETHODS OF APPROACH 


The method of approach to any given case is influenced by a variety 
of factors. 


1. A first point is the route by which a child reaches the clinic. This 
may be through social agencies, through medical agencies, or through 
private individuals, parents, or physicians. 

2. The expected Avork to be done may be diagnosis or diagnosis plus 
treatment. 

3. Clinics may be organized independently or in relation to other 
agencies, as outlined above. 

4. The emphasis of the Avork may or may not be on education of com- 
mmiity, social agencies, school principals, members of A’arious profes- 
sions, students of medical schools, teachers’ colleges, schools of social 
AA'ork, or lay groups, etc. 


5. Child psychiatric institutions are still in the starve of trans'f 
Their work started as a help to the juvenile courts, soon became ne” 
sary to social agencies and schools, and has recentlv beonr, ■ 

AA-ith medical institutions. In the coui-se of growth nianA- 
been developed, Avhich are still not completely standardized'^'^ 
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There is no wonder that, with so many factors working, methods of 
approach to the case are varied. An attempt to classify these methods 
is difficult, but certain working procedures seem to represent real differ- 
ences in trend, even though they have some features in common. 

The typical child guidance clinic appi’oach may be demonstrated by a 
description of the procedui'e in the Institute for Juvenile Eesearch in 
Chicago. Ilere the initial history is taken by the social worker with 
.special reference to human interrelationships and attitudes. This is fol- 
lowed by psychologic, medical, and p.sychiatric examination and staff 
meeting. 

In psychiatric services, of which the Johns Hopkins Clinic may be 
described as an example, the examininr/ physician takes the complete his- 
tory in the folloMung order: complaint; onset and evolution of difficul- 
ties; family and social history, including interpersonal relations in the 
home, family history of serious illne.ss. character traits, peculiar social 
and economic features, home eondition.s, home eeonomic.s, family recrea- 
tions, e.stimation of personalities; per.sonal histoiy of the patient, includ- 
ing developmental data, history of habit formation and home manage- 
ment, personality traits; distribution of work, recreation, rest over 
twenty-four hours, school I'ccord; physical status: mental status, includ- 
ing behavior during examination and intelligence test, complaint as 
formulated by the child, attitudes toward family members, playmates; 
dingno.stic reformulation stating summary of assets and liabilities of 
constitution, physique, intcUoet, emotion, and environment. The help 
of a p.sychologist and a social worker is employed only for the investiga- 
tion of special problems. 

Tlie difference of the.se two methods of approach is evident. In the 
fii'st method several .specialists in their respective fields pool their find- 
ings and decide about procedure in group di.scussion. This set-up 
obviously can cojic with many more cases than can the second method, 
by which only one problem can be attacked in one-half day’s work. 
The second method has the advantage of eollecting all data through one 
person who tliereby gains a very intimate contact with mother and child. 
But he may get only secondhand information about the social aspects. 
The p.sychologie examination is limited. 

A third method of approacli is practiced only in the Child Guidance 
Clinic of Philadelphia, where no organized history is taken. Instead, 
the p.sychiatrist starts his treatment with the child in the first meeting; 
the social worker begins similaily with the mother. Facts pertaining to 
the history come out unsolicited. jMedical e.xaminations or ps.yehologic 
tests are not routinely performed. 

It is obvious tliat this time-consuming method cannot be applied in 
institutions with a Iieavy case load. The method presupposes also that 
children until medical pi'oblems and feebleminded children, as well as 
children with reading disabilities, are eliminated beforehand. 
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3IETHODS OF TREATJIENT 


A pluralistic approach to the studj’- of behavior problems in childhood 
implies a similarly pluralistic attack in treatment : 

1. Medical treatment of all important organic factors involved. 

2. Environmental manipulation, i.e., family, home, school, recreation. 

3. Psychotherapy for child and relatives. 

All three methods are used h 5 ’' all tj^pes of child psychiatric organiza- 
tions. But one or the other method may be more or less available, or 
more or less prominent in the therapeutic attitudes of the staff. In gen- 
eral, it may be said that child guidance clinics with their close relation- 
ship to social agencies and with their heavs"^ case load favor the second 
method with only limited consideration of the first and the third. 

Psjmhiatric services connected with the hospitals may favor the 
medical aspects of treatment in combination with individual psyclio- 
therapy and environmental manipulation. 

Some institutions (Child Guidance Home in Cincinnati, Child Guid- 
ance Clinic in Cleveland) are especially active in endocrine therapy of 
behavior disorders. 

A few words on psychotherapy may be appropriate. The choice of the 
psychotherapeutic teclmic depends upon many different factors, mainly 
the personality and treatment philosophy of the therapist, the degree of 
the emotional disturbance of patient and mother, the time available, the 
qualifications of the social worker. 

There is no uniform psychiatric philosophy existent. Psychobiology, 
as exemplified liy Adolf Meyer’s teachings, Freud’s, Adler’s, and Rank’s 
teachings are the bases of the four main schools of thought. The personal 
choice of psychiatrist and psychiatric social worker, or a more or less 
“official” clinic policy determines the handling of the patient. 

This division of opinion is not so noticeable in the treatment of be- 
havior problems, which are supposedly superficial disturbances of per- 
sonality. In complexes or conflicts of less than neurotic level the 
methods of suggestion (reassurance or encouragement) and of catharsis 
(talking out) are employed eveiyv-hcre. Nearly aU psychopediatric in- 
stitutions use the psychotherapeutic aids of occupational and recreational 
programs and training in basic habits of regulated living on the didactic 
level of treatment. 


But in problems involving deep personality disturbances, where 
psychoanaljdic therapy of some kind is essential, many eontrovei-sial 
issues appear, of wliich the following are examples : 


Should the mother be treated? The stress within the child is f • 
quently caused by an emotional upset of the mother SI Irl 
or child or both be treated by p.syehoanah-tic inetliods?' ^othe 
ITow should treatment proceed? Should mother nnri m -u , 

1„- Itanpi.,! I., child snidacco 
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pediatric clinics this is done, hut in the child guidance clinic of Phila- 
delphia, for instance, the psychiatrist treats the child and tlie social 
worker treats the mother. 

What is the lower age level for analj-tic treatment ? hlanj* clinics put 
the lower age level of direct treatment at seven to ten years. But in 
several institutions children in the preschool age are analyzed -a-ith play 
technics which give opportunity to dramatize and release emotional con- 
flicts. 

EDUC.VTIOXAE ACTmTIES 

Child guidance clinics serve as training centers for psychiatrists and 
social workers. Students of schools for social work spend there a part of 
the period allotted for field training or work as postgraduates on special 
fellowships. Psychiatrists stay for one or two yeai’s as fellows or visit 
the clinics over periods of from three to six months. Staff memhei’s 
serve as teachers in various schools of social work, education, medicine, 
and nursing. 

In addition, lectures are given to parent-teacher organizations, social 
agencies, school-teachers, and high school students. 

Staff members serve frequently on committees of welfare organiza- 
tions. 

In child psychiatric clinics the teaching contacts are mostly with the 
medical and nursing profession, especially nith medical students, house 
officers, and attending ho.spital staff. 

In child psychiatric clinics connected with social agencies, the main 
teaching activity is devoted to social Avorkers. 

These manifold educational activities shoiv clearl}' the far-reaching 
influence of child psychiatric organizations upon dissemination of mental 
hygiene concepts into the whole community. 

CLINICAL child PSYCHIATRY IX RELATIOX TO PEDIATRICS 

The pediatrician meets in his daily Avork a considerable number of 
children Avho shoAv physical manifestations of emotional disturbances. 
His close contact Avith the family and its setting gh^es him the opportunity 
to recognize them early and to influence the causative factors in the 
interplay of personality and environment. The pediatrician has noAV the 
Iniowledge at hand to influence the routine care of the child from birth to 
maturity in the terms of mental health. Therefore, he should be able 
to devote his attention to the emotional as aa’cII as to the phj^sical prob- 
lems for prevention and treatment. 

This attitude Anil enable the pediatrician to cope Ai-ith the majority of 
t he evciydaj- psA-chiatric problems of childhood. A relatiA'cly small num- 
ber of children Avith deeper emotional disturbances liaA’e to be turned 
OA'cr to the p.sychiatrist for diagnosis and treatment. 
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Tlie tendencj^ of bringing the psj’^cliiatric viewpoint into pediatrics 
instead of turning pediatric-psychiatric problems, in general, into the 
psychiatric departments has brought the child psychiatrist into the 
pediatric department for close cooperation. This is a reason why child 
guidance clinics and child psychiatric services have been established 
ndthin the children’s departments of medical schools and general hos- 
pitals in recent years. 

SUMMARY 

1. Organization and activity of child guidance clinics and pediatric- 
psychiatric sendees have been reviewed. 

2. The accent in child psychiatry has shifted, as it has in medicine 
generally, from treatment to prevention. 

3. An important phase in the recent development of child psychiatry 
is the organization of child psychiatric services ivithin pediatric depart- 
ments. Here behavior problems are handled, together with all the other 
problems of children. 

4. The pediatrician should be the main factor in the field of prevention 
and treatment of behavior problems in childhood. 

Post and Scott Streets 
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Round Table Discussion on 
Passive Prophylaxis Agfainst Infection in Childhood 

Cliairniaii: John A. Toomey, jM.D., Cleveland, Ohio. 

Assistants: Areliibald L. Hoj-ne, M.D., Chicago, 111. 

Sidney D. Kramer, JI.D., Brooklyn, N. Y. 

Edgar E. Martmer, JI.D., Detroit, Mich. 

Edward B. Shaw, M D.. San Francisco, Calif. 

Passive Prophylaxis Against Pertussis and Chickenpox 
E. B. Shaw, M.r>. 

TJio sutco'.i iiliidi lias attended tlio U‘-o of coinale'-eont “crum and similar agents 
for protection against nica-Ies and for modification of this di'en»e and the accurate 
information uliich lias nccumulatcd regaiding this procedure naturally suggest that 
similar measureas might proio cffcctnc against many other of the acute infections, 
cspoeially those due to viruses. Tlie use of coniale«ccnt serum for passne protection 
against cIiicKenpov and nliooping cough lias been applied to some extent and re 
ported nith lariing degrees of success by different observers The prophi lactic use 
of human coinalcsecnt scrum is essentially dcioid of unpleasant reactions a inch ne- 
companj the administration of horse serum, and tlie duration of imniumtj tlius 
conferred by lioniologous serum is more prolonged tlian tliat conferred by lieterologous 
serum in the diseases in aliicli imnuinity may tliereby be transferred. The use of 
human serum, lioaeier, iiiiohes the clinician aitii somenliat greater lesponsibilitj 
regarding its collection and storage and in safeguarding against tlie possibility of 
tliub transferring to the patient sonic other communicable disease than is the case 
aitli eonimcrci.illy prepared hoiso serum. 

Tliere is no practical nictliod by nliicli human conialcsccnt scrum can be assayed 
for Its content of immune bodies. In contrast to commercially prepared serum, 
conialesccnt serum is not the result of hyperimmunization and is usually not ex 
tremely potent. Obviously the immune properties of convalescent serum are subject 
to great variation in dilTcrent patients, and the protective value thereby differs 
greatly in various infectious disease-. The precise value of convalescent serum as 
a prophylactic can be determined only by clinical experimentation witli a particular 
di-ease and by tlie rc-ults of e.arefully eontroiJed and studious observation of pa- 
tients; It cannot pos-ibly lie deduced by a smiple analogy to the protective action 
of measles convalescent scnim. 

ICcroszturj, Ilauptman. and ParK* report the use of convalescent serum in hospi 
tal jiractice for protection against se\ei*;il t}jg common contagious diseases of 
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diildrcn with varying success. They cxprc.ss the very cogent opinion that, unless 
control patients are observed simultaneously with treated patients, one cannot de- 
termine the value of convalescent serum. It is a matter of extreme difficulty to 
carry out clinical experiments under conditions whicli simulate to any degree the 
accuracy of a carefully controlled experiment with laboratory animals, but in order 
to provide information regarding the practicability of prophylaxis by means of con- 
valescent serum against any specific infection it is essential that the conditions of 
laboratorj- experiments be reproduced as clo.«ely as possible. 

It is quite certain, however, that the patients comprising a group to be studied 
represent onlj' one of several variables which must be controlled. The susceptibility 
of the patient to infection is modified by age; in infancy susceptibility is high in 
some infections and is very low in others; early childhood represents a stage of in- 
creased susceptibility to most infections; advancing years usually reduce susceptibility 
through spontaneous immunization from expo.sure, subclinical infection, and increase 
in nonspecific resistance. Increase in the size of the patient may occasion the neces- 
sity for increasing bulk of the infecting dosage to which the patient must be ex- 
posed and undoubtedly increases the amount of .ccrum necessary for his protection. 
In an experimental series there are certain to be differences in the intimacy of ex- 
posure to infection; minute amounts of infective material acquired through casual 
exposure may rc.'iult in much milder attacks of a disease than are occasioned by 
massive exposure and consequent acquisition of large amounts of the infecting or- 
gani.sm. Massive exposure to an infection may even occasion disease in the presence 
of partial immunity, as illustrated by the relative frequency with which mothers 
acquire second attacks of whooping cough from infected children. The suscepti- 
bility of the patient is influenced not only by his age, size, and intimacy of ex- 
posure but by factors which may affect his general well-being, such as antecedent 
or accompanying infection, injuiy, climate, exposure, and other physical and phys- 
iologic agencies. It is impossible for any group used as a clinical .study to be sub- 
jected to the same degree of control as a laboratory experiment. A mathematically 
valid study of such a series would necessitate the impossible expedient of inoculating 
healthy individuals with a similar dose of infected material (as was done in one 
experiment regarding the etiolog}' of whooping cough). 2 

Another variable factor affecting the efficacy of prophylaxis is the time interval 
elapsing after exposure before the admini.stration of convalescent serum. The in- 
fluence of this factor has been accurately studied with regard to mea.sles, but there 
is evidence that it is important in other infections as well. 

The potency of the convalescent .serum used is of great significance to the validity 
of a clinical study. Human serum lacks the hj-perimmune properties of the 'erum 
of immunized horses, but there arc also quantitative differences in serum immnnitv 
production in different individuals just as there are in different horses The inter 
val after attack at which serum is collected influences its potency; a maximum ' 
reached some time after defervescence, from which there is a variable rapidit • of 
decline in different individuals and in different infcction.o. The persistence 
considerable degree of potency which may be pre.cent long after an attack of ° 1 ^ 
cannot be confidently anticipated in other infectioms. The intensity of inf"^^*^^ 
seems likely to influence to an unpredictable extent the amount and n c'T 
immune substances. It would seem desirable that the dosage of conv 
administered to the patient be cho.=cn with some regard to its potene” ^ 
spcct to the size of the patient, the degree of exposure, etc. 

To say what has l>een accomidislied with a single i-erum in the 
individual patient cannot po-sibly comply willi these control/'t •'>0 

order to pursue an aceept.-ihle study of this problem, it is necesc*^ conditions. In 
fieicntly large group of cases, to provide adequate controls t"^ study a .suf- 

a definite period after eximsiire. to use pooled .serum obtai ” d serum at 

'nod at a definite and 



100 


THE JOUKXAE OF PEDIATRICS 


preferably early period of convalescence, and to administer to each patient an amount 
of serum sufficient to produce a presumably maximum effect. Except for studies 
on measles and some few other notable exceptions, clinical studies regarding the 
prophylaxis of the common infections of childhood have been pursued with little re- 
gard to these criteria. 

TThooping Cough , — The literature of whooping cough prophylaxis by means of 
convalescent serum has been well reviewed b}' Bradford^ and by Kereszturi and her 
associatcs.J The spontaneous variability of whooping cough is so great that, even if 
factors of exposure — dosage, time, and serum potency — were kept constant, a large 
number of case observations would be required for an adequate field test of effective- 
ness. In reported observations there has been so little constancy in these factors that 
it is doubtful if any one series or even the aggregate of all reports present really 
valid evidence. Kereszturi controlled her series carefully, but had no occurrence of 
the disease in either treated patients or rmtreated controls. Bradford conducted 
critical studies of a comparatively small group using whole blood of adults who had 
whooping cough in childhood as well as serum from recent convalescents. Bradford’s 
series is too small for conclusion, but he presents a clinical opinion which summarizes 
his own experience and coincides with the majority of the most careful reports. He 
believes that convalescent serum, and probably the blood of adults who have had 
whooping cough in childhood, contains active principles capable of modifjdng the 
course of the disease if applied earlj- in the incubation period before the onset of 
oven the early catarrhal stage of infection. It ^vill be difficult to determine the final 
truth of this opinion, but there is sufficient need in many cases for the prevention 
of severe whooping cough that it should be worth wliile to collect serum for use under 
conditions of intimate e.xposure in patients in which occurrence of the disease would 
be especially undesirable. There is no method of biologic assay of serum, but, if 
stores of serum were collected early in convalescence and applied to cases early after 
e.xposure, it should be relatively easy to determine if anything can thus be accom- 
plished and having accurately established this fundamental point comparative studies 
could be made regarding the value of blood obtained from immune adults, the utility 
of appljang serum later in the disease, and the effect of increasing dosage at various 
stages. 

Chictenpoa;. — Chickenpox is in general a very mild infection, and prophylaxis 
against it is seldom desirable. An exception to this general statement is found in 
institutions in which it would often be desirable to protect because of one ’s medical 
responsibility to the patients and because of the undesirability of prolonged quaran- 
tine of a ward. Aseptic nursing in a children’s ward often protects against the 
simultaneous development of secondary cases of chickenpox among all of the inmates, 
but the slightest error in technic often permits many generations of secondary at- 
tacks. Chickenpox is, furthermore, sometimes peculiarly severe in the convales- 
cence of other infections, and for this reason it would sometimes be desirable to con- 
fer passive protection at such a time if this were possible. 

Gordon and Meader-* and Kereszturi and her associates^ have reviewed the liter- 
ature of chickenpox prophylaxis, which is not extensive, most thoroughly. Kereszturi 
was unable to draw any conclusions from her e.xperience with the disease. Gordon 
reports the study of a scries of ward exposures in which prophylaxis was attempted 
and in which many of the experimental variables were adequately controlled. Gor- 
don did not directly control his patients, but there is some control effect in the com- 
parison of different groups in which different procedures were tried. He presents 
several conclusions which arc well supported by his experience and by the reports 
of other observers. Thc.'-o may be summarized as follow.*:: The blood of convales- 
cents contains protective immune .«ub.'.tances agjiinst the virus of chickenpox. Serum 
immunity production is apparently poor in infants and young children, is better in 
older children and adults. Serum immunity i.s high immediately following attack 
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but reaches a low point from five to ten montlis after an attack; accordingly blood 
serum for prophylaxis should bo withdrawn within one to two months of an attack. 
Protection is usually secured in children by the administration of 10 c.c. of blood 
serum given witliin twenty-four hours and not later than the tliird day following 
exposure. Although immunity is usually conferred, approximately 10 per cent of 
cases escape protection and develop the disease in unmodified forms. Passive im- 
munity is brief but apparently longer than that conferred by heterologous serum; 
twelve patients reexposed to secondar}’ cases resulted in two clinical cases, one boy 
was apparently protected against three exposures within an interval of forty-seven 
days. 

None of the published observations answers the question of what can be accom- 
plished with larger doses of convalescent serum later in exposure, or of what can 
be accomplished with larger doses of adult serum, or if it is possible to obtain com- 
plete protection in a series by a sufliciently large dose of serum. 

A single observation of our own illustrates the lack of correlation between 
chickenpox and measles regarding the protective value of large amounts of adult 
blood. A ten-year-old boy suffering from scarlet fever received at intervals trans- 
fusions of 250, 300, and 300 c.c. of blood from two donors. "Within less than two 
weeks of the last transfusion he developed chickenpox from ward exposure. These 
transfusions would almost unfailingly have protected him against measles but failed 
perceptibly to modify the course of his chickenpox. 

This disease is ordinarily mild; protection by any known method is far from ab- 
solute; there is accordingly infrequent necessity of using this method for prophylaxis. 
A considerable minority of cases fails to be protected, and those protected against 
the original exposure may become susceptible to reexposure to secondary cases. It 
would seem not to be at aU obligatory to attempt the protection of children’s wards 
during outbreaks. 
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DISCUSSION 

DE. KEAMEE. — ^Are there any methods of titration for pertussis immune 
scrum? 


DB. SHAW. — There is no absolute method. One measures the effect by clinical 
trial. 


CHAIRMAN TOOMEY. — FresWy isolated phase I organisms when injected into 
rabbits produce a serum with an agglutinin titer value as high as 1:40,000. Yet such 
serum gives no protection to guinea pigs, for when protected and nonprotected an- 
imals are injected with Tjpe I organisms the protected animals die sooner than do 
the unprotected controls. 

DE. SHAW. — I would conclude by stating that convalescent pertussis serum may 
be of some value in prophylaxis, although this has not been proved and state also 
that there is no evidence that convalescent scrum is of any value in chickenpox In 
fact, in my opinion it is a question whether or not it is a practicable procedure to 
even inject exposed susceptible children. 


CHAIRMAN TOOMEY.— Dr. Shaw's remarks are timely. He points out the 
danger of drawing too many conclusions from isolated e.xperiences. He stresses the 
need of controls and the fact tl.at all diseases have a natural history of their own 
Every clinician should read his remarks before talking about the beneficial results ob^ 
lamed from the use of any therapj-. 
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Convalescent serum lias not been very helpful in controlling the spread of chicken- 
pox in our wards. 

I thought that whooping cough convalescent serum might be of value in the treat- 
ment ratlicr than in the prevention of whooping cough, but the evidence is question- 
able. 

DE. HOYNE. — I question the value of chickenpox serum for prevention even when 
as high as 20 c.c. were given. 

DR. If. G. PETER JlAiV' ( JIilwaukee). — I have tried immunization with tlie 
vesicle fluid of cliickcnpox lesions and found it worthless. 

DE. J. F. SANDER (L.vKsrsc, lIicH.). — ^^^diat about the danger of transmitting 
the disease when fluid from lesions is used? 

CHAIRMAN TOOMEY. — One year chickenpox broke out, and in the entire con- 
tagious disease hospital we vaccinated 01 children (against chickenpox) with the 
contents of varicella vc.siclc.«, and in due course SS of the 91 children came down 
with the disease. 

DR. M. L. BLATT (Ciiic.vgo). — In an orphanage housing 250 children I have 
used normal human serum in those exposed to chickenpox, and 10 c.c. seemed to 
give protection for eight days; but, if a second case developed in the house, the 
di.sease would become epidemic. There were four cases of gonococcus vaginitis: 
convalescent serum was given and the children were protected for three month.= — 
though repeatedly c.xposed. 

DE. SHA'VY. — Massive doses are required for prophylaxis; the longer the inter- 
val after e.xposuro, tlie larger the dose required. I do not believe that varicella 
vesicle fluid (active immunization) is of any value, for, wlien I fried it, the children 
developed the disease anjavay. In general, one could say a children’s ward is a 
poor place to evaluate the wortli of material. It can be done well only in private 
practice. 

Convalescent Scarlet Fever Serum for Passive Immunization 
Archibald L. Hoyne, M.D. 

The need for some satisfactory method of passive immunization against scarlet 
fever is apparent. This requirement is particularly evident when the scarlet fever 
patient remains in a home where there are susceptible children. Even when the 
original patient is removed to a hospital, there is no assurance that other member.s 
of the family may not be in the incubative stage of the disease as a result of ex- 
posure. In this connection, it is well to keep in mind that scarlet fever is not un- 
common among adults. 

In a published report we have cited several groups of multiple cases occurring 
in the families of children admitted with .'carlet fever at the Cliicago Municipal 
Contagious Disca.“c Hospital. From .Tanuary, 3932, to July, 1934, there were 1,773 
such multiple cases. This total repre.'-ented 730 families in which .scarlet fever was 
transmitted in the home by direct contact from a knouTi source. 

During the past few years, our ho.spital figures have indicated that there has been 
a progressive increase in the number of multiple cases of scarlet fever. For ex- 
ample, in 1932 there were 4SS multiple ca.'es; in 1933 the number was 7C1; and for 
the first six months of 1934 the total reached 522. Had a reliable prophylactic been 
available when the first case of scarlet fever developed in each of the 730 familie.s 
concerned, some lives, considerable money, and a great deal of time would have been 
suve<l. Furthermore, the inconvenience.s attending quarantine would have been 
avoided by tlio.se who were protected. 

Convalescent scarlet fever serum lia.s lieen u.'cd for a number of year.s with the 
intention of conferring pa.ssi\e immunity. In some report.s of its administration, the 
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value of its protective properties is not clearly proved. Since tlio question of sus- 
ceptibility of the contacts was not always determined, failure to contract scarlet 
fever could not in ever}' instance bo attributed to scrum injection. It is for this 
reason that both Degwitz' and Meador’s results are somewhat uncertain. On the 
other hand, the Dicks and Gordon showed conclusively the protective qualities of 
convalescent scarlet fever serum. The latter reported 92 per cent protection in a 
group of Dick-positive student nurses who reported for duty in the Herman Kiefer 
Hospital. Each of the 112 nurses was given 15 c.c. of human convalescent scarlet 
fever serum, intramuscularly, before entering the scarlet fever ward. Eight nurses 
contracted scarlet fever, but apparentl}' the disease was modified. In fact, it was 
Gordon’s belief that had it not been that these nur.ses were under close observa- 
tion, a diagnosis of scarlet fever would have been missed. 

IVe have reported on the inoculation of 862 home contacts in which 97.2 per cent 
did not develop scarlet fever. This series, like some of the others referred to, is 
vulnerable in respect to displaying the actual efficiency of the serum. Although none 
of the number gave a history of having had scarlet fever, susceptibility as indicated 
by the Dick test was not determined. There were, however, 83 Dick-positive hospital 
contacts who received convalescent scarlet fever serum. For these, protection was 
indicated in the 95 per cent who did not develop scarlet fever. 

Human convalescent scarlet fever serum is a reliable prophylactic agent. If 
administered to a susceptible individual within twenty-four hours of exposure, it is 
almost certain to convey a passive immunity. If given at a later time, it is likely 
to modify if it does not prevent scarlet fever. Immunity when established by the 
injection of convalescent serum is not likely to endure more than ten days to two 
weeks. Therefore, if there is continued e.xposure or a second exposure after ten 
days, the dose should be repeated. Because it is a human serum, no unpleasant 
reactions need be anticipated when a second or third dose of convalescent scarlet 
fever serum is administered. 

Usually 10 c.c. is sufficient for a prophylactic dose of convalescent scarlet fever 
serum, although a larger amount will do no harm. The serum should be warmed 
to body temperature. The outer muscles of the thigh offer a good site for injection. 
If the contents of the syringe are expelled slowly into the muscle, practically no 
pain will be felt. 

In some of the larger cities serum centers are maintained. Detroit, Chicago, 
Cleveland, and Milwaukee are among the places which provide human convalescent 
serum to physicians who desire to use it. 

At times it may be difficult or impossible for the physician to secure convales- 
cent serum for the immediate needs of his patients. Under such conditions, he 
may, if the circumstances seem sufficiently urgent, resort to the use of whole 
blood. The supply may be obtained from one of the parents of his patient. 
Preferably, the parent should have a historj' of having had scarlet fever or of being 
Dick negative. If whole blood is u.scd for the purpo.^e of passive immunity, about 
30 c.c. should be injected deep into the muscle. 

The secondarv' case of scarlet fever in a family is frequently much more .severe 
than the primary case. This is a fact well worth considering when contemplating 
the advisability of attempting pas.«ive immunization of contacts. 


DISCU.S.SrOK 


DR. C. A. EARLE (De-s Plaines, III.).— Does convalescent scarlet fever scrum 
influence the Dick tc.st when given .susceptible individuals? 


DR. HOYNE.-Kegative Dick fc.sts have been seen after the use of convalescent 
scarlet fever serum, but unfortunately there was no knowledge of what the TUei. 
tests were preceding these injection.s. ‘ 
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DE. JOIIX ATJLL (Kansas City, Mo.) — ^D oes convalescent serum influence an- 
gina? 

DE. HOYKE.— In my opinion, there is a marked improvement in throat con- 
ditions. 

DE. J. V. GREEKEBAUM (Cia'CIKXAti). — ^H ow long does convalescent serum 
stay potent? 

DE. HOYKE. — We And that it is still potent after a year in the ice box. 

DE. SHAW. — How would you compare the horse serum antitoxin or antiserum 
and Imman serum? 

DR. HOYKE. — Many object to the use of antitoxin as a therapeutic measure be- 
cause of tlie reactions which follow its use. The new scarlet fever antitoxin of 
Lodcrio’s gives but few reactions. 

DR. KEiiYIEE. — Should there be reactions to human serum, they are mostly 
due to a passive transfer of an allergic principle. 

CH.AIRMAK TOOMEY. — Human scrum does not cause any immediate reactions, 
but I have seen maculopapular rashes come on from seven to fourteen days after 
its use. These rashes arc fleeting in character, and appear like a mild erjAhema 
multiforme. There are no striking subjective or objective symptoms associated 
with it. 

DE. J. E. DYSOK (Des Moixes, Iowa). — Is typing necessary when human serum 
is to bo used intravenously? 

DR. HOYKE. — It is not absolutely necessary, but it may be advisable perhaps to 
type the serum against cells in cases in which intravenous injections are done. 
Gordon has shown a 92 per cent protection rate when convalescent serum was used 
prophylactically in nurses. 

DE. E. G. HORTON (Columbus, Onio). — ^YTien serum is given intravenously, is 
it undiluted? 

DE. KRAMER. — ^Is the preservative a causative factor in these late reactions? 

DE. HOYNE. — The serum has been used undiluted “as is." I do not believe 
that preservative has much to do with reactions. 

DR. JIAETMEE. — It may be of interest to know that in some work we have 
done, we have been able to change a Dick-positive individual to Dick negative by 
the use of convalescent serum. Tlie reaction, however, is reversed in from nine to 
tnenty-one days after the serum is pven. 

DR. ARTHUR F. .:YBT (Chicago). — If frequent Schick-testing creates immunit)-, 
is it not possible that frequent Dick-testing may produce immunity also? 

DR. IvEAMER. — I agree ivith Dr. Abt that frequent Schick-testing reverses 
positive reactions. 

DR. .SHAW. — We have never found evidence that frequent Schick-testing in- 
fluenced the re.action. 

DR. M. K. AYi’LDER (ALBUQUEnQUE, N. M.). — Is this new product of Lcderlc’s 
safe? 

DR. HOYNE. — About 20 patients were injected with this new antifo.xin without 
any reaction.^. The material is highly concentrated and purified. So far as I 
know, it is safe. 
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CHAERJIAN TOOMEY.— We also have injected 20 patients with the same ma- 
terial. Our previous reaction rate has been from 75 to 80 per cent with various 
scarlet fever antitoxins used. Since there was a 25 per cent reaction rate in our 20 
cases with the new product, even though it is better, at least in our experience, it has 
not completely lost its possibility of reaction. 

DR. KRAMER. — Is tlie Dick test a measure of immunity or susceptibility? 

DR. HOYKE. — Of 800 nurses who were immunized at the Cook County Hospital, 
only one developed scarlet fever. It is perfectly po.ssible to have scarlet fever with- 
out a rash and to have the complications of scarlet fever. These are passed as 
streptococcic sore throats. One may question the statement as to whether one merely 
desensitizes against the rash. 

DR. ABT. — ^Do you use convalescent serum in these cases of streptococcic sore 
throat? 

DR. HOYNE. — Convalescent serum may be used; the patients have improved. 

DR. EARLE. — I have from 700 to 1,000 children in an institution, and I find 
that immunization is an invaluable procedure to check diphtheria and scarlet fever. 
Only two children who were Dick negative developed scarlet fever. Only two children 
likemse had such reactions that active immunization has had to be discontinued. 


DR. ilARTMEE. — Dr. Toomey, in your experience does scarlet fever foUow 
previous mastoiditis? 

CHAIRMAN TOOMEY. — ^Rarely. It is the other way around: Mastoiditis fol- 
lows scarlet fever. The point in discussion is passive prophylaxis, but, since active 
immunization has been touched upon, I just wish to say in passing that I think that 
it has definite value. All nurses with sore throats are admitted to our wards, and 
there has been no increase of streptococcic sore throats in this group in the past ten 
years. 

DR. WYLDER. — Would you recommend active immunization for children of pre- 
school age? 

DR. HOYNE. — That may be the best time, since theoretically these individuals 
are supposed to have lost their passive immunity and have become susceptible. 

DR. F. H. MAURER (Peoeia, Ilu.). — ^What is the relative permanency of active 
immunization? 

DR. HOYNE. — The evidence is not clear. Some claim seven years; most three 
years, at least. You cannot depend on passive prophylaxis after ten days. 

DR. 0. E. BARBOUR (Peobia, III.). — It is my experience that the earlier you 
give scarlet fever toxin for active immunization, the less reaction you get. AVould 
you give it before diphtheria toxoid? 

DR. EARLE. — The younger the cliild the less reaction you get after immuniza- 
tion. I give it as early as fourteen months. 

DR. G. H. PELLMAN (Milwaukee, Wis.). — ^I s it not a fact that the more se- 
vere cases of scarlet fever occur in those patients who liave large tonsils and 
adenoids? 


DR. HOYNE.— Yes. 

DR. ABT. — ^IVhat is the status of Veldec’s detoxified antigen? 

DR. .1. P. LEAKE (Wasiiixgtox, D. C.).-This is a formalized preparation It 
docs not give perfect immunity and also may give reactions. It is in the state J 
experiment. 
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nH ATR MAyr TOOMEr.— Bradford, of Hochester, lias been experimenting i\-itb 
^Vndo’s fraction of the scarlet fever toxin, but there is notliing definite to report 
at this time. 

DR. r. P. GENGEKBACH (Dexver, Colo.). — ^AVould it not be better to tahe the 
tonsils out in the preschool period? "Would it be impracticable to increase the num- 
ber of do'cs and thus cut down the reactions? 

DR. HOPNE. — It is alttajs nise to ha\e enlarged tonsils removed, and the pro- 
school time is possibly as good as any. It is a question as to whether people nould 
stand for an increased number of dose®. 

DR. KR.VIIER. — Has control series been obsened in Chicago? 

DR. L. AI. EARLE (Holltivood, Cilif.). — ^Do jou collect fasting blood? 

DR. ALARTAIER. — Is there any danger when a second or third dose of coniales- 
cent serum is given? I thought that I had seen urticaria and serum reactions ns a 
result. 

DR. A. D. BIGGS (Chicvco). — What dose of serum did you use? I have had 
success uith 20 c.c. amounts. 

DR. HO'i'HE. — A small amount of convalescent serum (human) given every ten 
dnjs during intimate exposures will prevent the disease. I use 10 c.c., Gordon used 
15 c c., and Mender 7.5 c.c. I do not use antitoxin as a prophylactic. 

DR. BL.VTT. — Cross infection is a problem in any children’s hospital. At Cook 
County Hospital, all patients admitted, whether medical or surgic.al, are treated as 
suspects and given 00 c.c. of whole blood. AVhen a case of scarlet fever does happen 
to appear, all the children are Dick tested and have their throats cultured. All 
positive cases are given convalescent serum (human). As a result. Cook County 
Hospital infants' and children’s wards have not closed for quarantine in over two 
vears. In Chicago a serum center supplies convalescent serum. I believe that par- 
ent’s blood has some value and is worth using when convalescent serum is not 
available. 

DR. C. EARLE. — Scarlet fever is not so contagious; often only one case de 

V clops in a family. If a case develops in one of my families, I make Dick tests on 
all members of the family. Those who are positive I activelj- immunize by giving 
them the five doses of Dick toxin. I feel that immunity begins at once. 

DE. BL.kTT. — Have vou (Dr. Earle) had any scarlet fever in these cases? 

DE. C. A. EARLE. — I cannot recall any case--. 

DR. SHAW. — I feel that I would like to stress Dr. Hov-ne’s remarks about the 
return eases. I would like to ask Dr. Blatt if he would recommend the use of 
parent’s blood in exposed ca«es without a test? 

DR. .1. I. DUE.AND (SL.vrTLE, Wash.). — It would seem that one would have to 
think of the danger of sv-pliilis when using blood for prophylactic purposes. 

DR. BL.VTT. — I have had only one accident as a result of blood injections, and 
this was duo to the fact that there were in the hospital at the same time two chil- 
dren with the same name. I have never known malaria to be transmitted. I usually 
use the mother’s blood. 

DR. HOYNE. — Control is the wav to stop the spread of the disease; quarantine 
will not do It. Often the second case from the home is not the one from the hospital 
cu'-c — but rcallv a new case. 
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CHArRiLYN’ TOOMEV.— I wonder how practical is Dr. Blatt’s procedure of 
culturing the throat. Mo'-t throat.*; have streptococci. 

DR. BLATT. — At least 40 colonies must be on a plate, hence the evidence is 
relative. In short, the culture must be vcrj' positive as it were. 

Passive Immunity Against Encephalitis, Mumps, and Erysipelas 
John A. Toomey, M.D, 

Hess withdrew blood from patients who had had mumps within two years and 
injected from C c.c. to S c.c. and thought that he had protected susceptible children 
who were expo.‘;ed. Regan injected from 2 c.c. to 4 c.c. of blood serum withdrawn 
from ten to twenty days after mumps started and felt that it protected if given 
before the seventh day after exposure. If given late in the incubation period, orchitis 
may be prevented. This is probably the mo.'t practical time for injection. Others 
have injected as high as from 10 c.c. to 20 c.c. of serum to protect and to prevent 
orchifi.*:, Teissier, quoted by Shamberg and Kolmer, observed 23.29 per cent cases of 
orchitis in a series of 172 boys who had no serum and only 8.13 per cent in 172 boys 
who had the do.^e mentioned above. There seems to be some evidence that convalescent 
mumps serum may prevent orchitis if given after the onset of mumps and may 
actually prevent the disease in a susceptible child if given early enough after ex- 
posure. From 10 to 20 c.c. of serum should be given intramuscularl}' to be of 
value. 

Erysipelas. — ^From 10 to 1.5 c.c. of concentrated erj'sipelas antitoxin lias been 
recommended to be injected intramuscularly into exposed children. Since, in our 
liands at least, erysipelas antitoxin does not stop the spread of the natural disease 
when used therapeutically, since even an attack of the disease is apparently not 
followed by much immunity, and since patients actually seem more susceptible if 
they liave been once attacked, it hardly .ceems logical to expect tlmt serum would 
prevent the disease in others. Situations arise, however, as in surgical floor.?, where 
one or more cases may break out. It may be to the best interests of the physician to 
trj- to prevent any spread of the di.^ease by the use of serum. At least, we have the 
consolation that, if it does no good, it will not do much harm since for some unknown 
reason it is not usually accompanied by the severe serum reactions seen when other 
antitoxin.? are u.^ed. There are no accurate' data, and hence no definite conclusions 
can be drawn as to protection. I feel that, if exposed children wash their hands well 
with plain soap and water each time a patient is touched and if they refrain from 
scratching themselves, they will have nearly complete protection. 

Encephalitis . — Convalescent serum lias been used in encephalitis as well as anti- 
influenzal serum. The morbidity to this infection is low, and the cliance for con- 
traction minimal even to a per<-on c.xpo'-cd. The evidence would not lead us to en- 
dorse the u‘;c of manufactured serums. Perhap.s convalescent serum may prevent the 
infection from occurring in su‘-ccptiblc person*-, but I know of no waj- of determining 
its efficacy. 

IVc do not encourage its use in paF‘;ive prophylaxis, although there may be some 
value in its use as a therapeutic measure. 

DI.SCDS.SIOX 

DR. B.VRBODR.— Would not early smallpox vaccination prevent postvaecimi 
encephalitis? 

DR. LEAIvE.— The number of ca*-es of encephalitis that have occurred in th 
United States is negligible considering the number of individuals vaccinated W 
have learned by experience that even this small numlier inav lie t i u. we 
ticallv to zero if the primary vaccination i* given earlv i prac- 

^ ’-c-r during the first six 
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months. It is better possibly to give smallpox vaccination first and then to follow it 
by diphtheria immunization. There i.s, as you know, evidence of nonspecific enhance- 
ment of immunity during the process of immunization. 

DR. SHAW. — It is our experience that infants immunize poorly against' diphtheria 
toxin. 

DR. LEAKE. — Immunization against diphtheria would be better done at a later 
date, about one year. 

DR. GEKGENBACH. — ^Does vaccination interfere with immunization again.st 
diphtheria? 

DR. LEAKE.— Ko. 

DR. HORTON. — Do you use one or two doses of diphtheria toxoid to immunize 
actively? 

DR. HOYNE. — I use two doses and occasionally three. I question the value of 
convalescent serum in the prophj'laxis of erj'sipelas. I think that it is valueless. 

DR. KRASIER. — The use of any convalescent serum is likely to be misused. It 
may even cause us to miss an opportunity to study a disease. Good control studies 
should be made when using serum. Such information is now being gathered at 
scrum centers. At present there is too much talk and little concrete information. 

DR. PETERklAN. — These scrum centers opened with a flare, accompanied by 
many false statements in the press; I think more harm than good may be done by 
indiscriminate use of serum. We question the value of a number of procedures now. 
iniy add more? I feel that the value of serum will have to be settled in institutions 
since I feel that the reports coming from the outside are valueless. 

CHAIRJIAN TOOilET. — Concluding this part of the discussion, I would state 
that the evidence does not favor the use of convalescent serum in either erysipelas 
or encephalitis, but it may have some value in mumps. Because I feel that erj'- 
sipelas antitoxin neither stops the disease spread nor modifies the disease itself, I 
do not see how I could recommend its use as a prophylactic. The disease appears in 
patients with plenty of antito.xin present at the onset of the condition, in individuals 
who consistentlj' have a negative Dick test, in indi'viduals who no sooner are well 
than thej- may get another attack. We are now accumulating evidence to show 
that erysipelas is a disease which occurs only in individuals who have been previouslj' 
infected with streptococcus infections, evidence which shows that the individual is 
left immune. This disease then is really nothing more than a giant local allergic 
manifestation to the entrance of organisms and their products, against which the 
individual alrcadj' has plenty of active immunitj’ in the adult and passive immunitj' 
in the child. 


Passive Immunity Against Measles and Diphtheria 
Edgar E. Martmer, M. D. 

Rropliylnxis of llcaslcs . — The modification or prevention of measles is recognized 
as a desirable procedure particularly in the case of small infants, weaklings, and 
children under five j'cars of age. 

The selection of individuals in which it is desirable to so modifj' an attack of 
measles or prevent it is entirelj' dependent upon the health of the individual, the 
poEsibilitj' of his contracting complications, as well as where he lives. 

There are several methods available for the prevention or modification of measles: 
convalescent serum, 4 to 10 c.c. ; adult immune serum, 15 to 30 c.c.; convalescent 
whole blood, 10 to 30 c.c.; adult immune blood, 15 to 50 c.c.; placental e.xtract, 2 
to C c.c. 
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DISCUSSION 

DR. 6REENEBAUAI. — Is convalescent serum of value in diphtheria? 

DR. iEVRTMER. — ^Diphtheria antitoxin is so potent and reliable that it ivould 
seem useless to give convalescent serum when we have this material. 

DR. GREENEBAUJI. — I would like to have the subject of passive prophylaxis of 
measles by placental extract discussed. Il'e get a lot of reactions with this material ; 
I would like to know particularly about oral immunization. 

CHAIRMAN TOOMEY. — ^In the county where you cannot see your patients 
often, you may give 1,500 units of diphtheria antitoxin to exposed children, but I 
do not see the value of such procedure in an urban practice where patients are seen 
more frequently. 

QUESTION FROM AUDIENCE.— Is there a new antitoxin for diphtheria? I 
have hesitated to use antitoxin because of the possibility of sensitizing the patient. 
Mill the new antitoxin prevent this? 

CHAIRMAN TOOMEY. — Ledcrle has an antitoxin which they claim has been 
purified to the extent that all material causing reactions has been removed. 

DR. S. H. ASHMUN (Daytox, Ohio). — Placental material has given reactions 
in my patients. I have used adult serum with good results. 

DR. SHAM’. — I would suggest caution in the use of this new material; one should 
select cases carefully. I sometimes question the value of producing modified measles. 
.•Vre we producing immunity? 

CHAIRJIAN TOOMEY. — I have seen second attacks in children thus immunized. 

DR. KRAStER. — Second cases can occur in children. It may be a familial affair. 

DR, MARTilER. — I would state that it would seem the best practice never to give 
diphtheria antitoxin when contact can be made frequently but always when the case 
caimot be followed (1,500 units). I have had reactions from placent.al e.xtract and 
would prefer convalescent human serum in the prophylaxis of measles. From a prac- 
tical standpoint 1 think children just passed school age should be allowed to get 
measles in the summertime, and I protect only the tuberculous cliild. 

DR. R. CANNON ELEY (BoSTOX). — The results in 2,133 patients who have re- 
ceived placent.al extract (immune globulin — human) in an effort to obtain modifica- 
tion or prevention of measles are of such a nature as to warrant the continuation 
of this procedure as an effective means of obtaining passive prophylaxis against 
measles. I cannot agree with Dr. Martmer in the statement that the results obtained 
with adult immune serum and placental extract are the same; in a group of 5S4 pa- 
tients who received adequate amounts of adult serum for modification or prevention, 

23.8 per cent were modified, 5G.4 per cent were protected, while failures occurred in 

19.8 per cent; of 1,341 patients who received placental extract for the same purpose 

23.9 per cent were modified, 71.5 per cent were protected, while failures occurred 
in only 4.6 per cent. 

The effectiveness of the e.xtract may bo influenced by several factors such as 
potency, degree of e.xposure, time of injection, ago, and size of the patient. Need- 
less to s.ay, the uniformity of the results, i.e., modification or prevention, depends upon 
the same factors. Standardization of do.'age has been based on the nitrogen con- 
centration of the active fraction and not upon the presence of diphtheria antibodies, 
ns it has been repeatedly shon-n that the content of measles antibody and of diph- 
theria antibody arc not parallel. Karelitz and Schick have pointed out the influence 
that different t\-pos of exposure may exert on the apprais.al of any prophylactic 
procedure employed in the treatment of measles. These factors had been duly con- 
sidered in appraising the results obt.ained with placental extract, and, if one will 
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refer to tlie publications of MelCIinnn and others, ho will And the observations on 
the effectiveness of the extract divided into "intimate exposures” and "casual 
exposures.” 

The oral administration of the extract has been shown to reverse a positive Schick 
or Dick test, but it has not been advocated as a type of treatment in either diphtheria 
or scarlet fever. Nor has placental extract been sugge.stcd in the treatment of acute 
poliomyelitis, although the pre.'cncc of antibodies in the extract has been dem- 
onstrated. 

DE. ilAETJifEE. — Children who get modified cases of measles may not develop 
immunity, and they may get a second attack after a subsequent exposure. There is 
a question in my mind as to whether season has something to do with modification. 
I do not see much modification when the material is used in late spring and early 
summer, but I have seen modification when the material was used in the early spring 
and late winter. Since convalescent diphtheria serum has only 4 units per cubic 
centimeter, the quantity that we would have to use to protect passively would be 
too large to be of any practical use. 

Passive Prophylaxis Against Poliomyelitis 
Sidney D. Kramer, M.D. 

I should like to take this opportunity to review the problem of prophylaxis in 
poliomyelitis and attempt to evaluate both the experimental data and the results 
of several earnest efforts that have been made to apply specific prophylaxis in chil- 
dren. Let us first consider the reagents we employ in dealing with the experimental 
disease. 

The virus of poliomyelitis has certain differentiating features from other viruses 
pathogenic to man: First, it is a virus of low infeetivity. As compared with other 
viruses the average infective dose required to produce the disease in the susceptible 
animal is much larger than that of other viruses, notably, yellow fever. Second, it is 
a virus with low antigenic properties. The injection of relatively large amounts of 
the virus is required to induce an immunity at all comparable to that resulting from 
a frank crippling attack of the disease. In common with most viruses the antigenic 
response to poliomyelitis virus is a direct function of its virulence and the degree of 
its infeetivity. 

A number of us have, furthermore, presented data that suggest there exists 
in nature multiple strains of the vims that evince specific and different antigenic 
properties. -While working with three strains (an Australian strain, a strain from 
New Haven, and our laboratory stock strain), we found that the immunity resulting 
from an attack of the disease was specific to each of the strains. IVe had two animals 
immunized against two of these strains, which, resisting their own virus intra- 
cerebrally, developed poliomj’elitis when inoculated with these other strains. Further- 
more, the serums of these animals neutralized the virus of the other two strains 
only after they had passed through a second and third attack of the disease, re- 
spectively. 

There is strong experimental and epidemiologic evidence that so-called neutraliz- 
ing substance present in the serums of anim.als or human beings who have passed 
through an attack of the disease, or in the scrum of animals wliich have been activelv 
immunized against it, is specific. The fact that the serums of normal monkevs reg- 
ularly do not contain this substance and tliat tlie serums of essentially all animals 
and human beings who have passed throiigli a frank crippling attack of the disease 
do contain it strongly suggests the specificity of this substance. Furthermore 
Aycock and I have shown that the distribution of such neutralizing substance ' ' 
the normal population coincides faithfully with the age distribution of th ]' 
and parallels closely similar figures for the Schick test, thus adding indiL^'^? 
■strong evidence of its specificity. ^ out 
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Tlie term “neutralizing substance” refers to the propertj- of tlie serums of 
convalescent and immunized animals and convalescent human beings to render an 
actively infective virus innocuous. That the action of such serum on a virus is in the 
nature of a neutralizing action rather than a destructive one is suggested by the ex- 
periments of Olitsky, Ehodes, and Long who by means of cataphoresis were able 
to recover active poliomyelitis virus at the anode from a completely neutralized 
mi.\'ture of virus and serum. This action of immune serum on virus is the basis for 
the therapeutic and prophylactic uses of immune poliomyelitis serum. 

IMiat experimental evidence have we, however, that such neutralizing action 
fakes place in vivo? In reviewing the literature on the therapeutic and prophylactic 
use of human convalescent serum, one is struck bj- the frequency with which the 
early experiments of Flexner and liis coworkers are quoted. These workers were able 
to protect their animals against intracerebral and intranasal inoculation of the virus 
from one to four days following intrathecal administration of immune poliomyelitis 
.serum. These results are unique in that they are essentially the only clear-cut 
evidence of protection. Jfost that can be said for practically all other analogous ex- 
periments is that the results may suggest such protection but are not clear-cut or 
convincing. 

Certainlj’ our own experience with human serum, both human and monkey, as a 
therapeutic or prophylactic agent has been an 3 'thing but reassuring. The time here 
is too limited to give the details of all our experimental efforts, but I should like 
to mention the results of a few of our experimental attempts at the prophj'lactic 
and therapeutic use of human convalescent serum. 

Wo have failed to protect our animals against intracerebral inoculation of virus 
for even twentj’-four hours by the administration of potent immune serum sub- 
cutaneously, intramuscularlj’, or < intravenouslj’ in huge doses. Furthermore, the 
infeetivity of the cords of animals treated during the incubation period seemed 
unaffected even when such large quantities of immune serum as from 5 to IG c.c. per 
pound or from 10 to 30 c.c. per kilogram of body weight were administered. 

In other experiments we made an effort to determine the fate of the immune sub- 
stance. Animals were given subcutaneous inoculations of immune serum, were bled 
0, 12, 24, 48, 72, 00, and 120 hours after administration, and neutralization tests were 
done on these samples. In only a single instance were we able to detect the presence 
of the neutralizing substance in such serum, and this occurred in a specimen of blood 
coming from an animal twelve hours following the administration of 75 c.c. of immune 
homologous or monkej- serum. In animals receiving less serum, such immune sub- 
stance could not be detected, nor could it be detected in animals receiving the larger 
dose longer than twentj’-four hours following the administration of the serum. 
Wo failed completely to detect anj' trace of human serum even twelve hours after 
its administration. 

Wo have modified our technic so that only small infective doses of virus were em- 
ploj'ed in the neutralization tests, but the results were essentially the same as when 
larger infective doses were cmploj-cd. These results coincide with our failures to 
protect such animals against intracerebral inoculation of virus following the admin- 
istration of scrum, as well as our failures to alter the outcome of the disease by the 
administration of largo doses of serum following intracerebral or intranasal inocu- 
lation. 

A possible explanation for our failure to detect the presence of neutralizing sub- 
stance in the serum of these animals suggested itself: namelj-, that the substance 
was so greativ' diluted bj- the bodj- fluids as to render its detection difficult or im- 
possible. This seemed reasonable in view of the low titer of neutralizing substance 
in convalescent serum. 'WTten we were fortunate enough to obtain from Dr. .Schaeffer 
in Dr. Dark’s laboratory, a small amount of concentrated hyperimmune polio- 
inr-elitis horse scrum with a titer some 40 times that of human convalescent serum, we 
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repeated sonic of our protection experiments employing this scrum. In a small series 
of 6 animals inoculated subcutaneously with 10 c.c. of this scrum per kilogram of 
body weight, we were apparently able in one instance to obtain protection against 
intracerebral inoculation of a small but constant infective dose of virus five, but 
not six, days following administration. Dr. SchaetTcr, independently, obtained the 
same result, even though he employed a larger infective dose of virus. Unfortunately, 
we have not been able to secure more of this serum. 

This single positive observation, among the many negative ob.‘-orvations, has stood 
out in our minds as a hope and encouragement that some such .specific prophylactic 
agent will be developed. But realizing the vagaries of poliomyelitis virus and 
knowing that monkeys, although uniformly susceptible, may vary in the degree of 
susceptibility, we have been very hesitant in accepting this isolated observation as 
decisive evidence. 

In spite of the many negative results and only the uncertain suggestions that some 
protection may have been obtained, the general feeling and urge has been to employ 
such serum for human prophylaxis, and there have appeared in the literature the 
results of a number of such efforts to confer protection by the administration of 
parental blood or human convalescent scrum in epidemic areas. An analysis of 
these results brings out several interesting and important points, which serve to 
emphasize the caution which must be exercised in evaluating such data. 

At this point, it might be well to consider some epidemiologic and clinical features 
of the disease so that we may obtain some notion of the conditions under which in- 
formation may be obtained. In the first place, poliomyelitis is a disease of low 
incidence, indicating that many thousands of children must be inoculated before 
the value of any prophylactic agent can be determined. In the second place, the out- 
come of infection is not predictable. "We have no way of telling at the outset whether 
the child will escape or be badly crippled. All that can be said is that studies of the 
outcome of large series of recognizable and diagnosable cases indicate that a half or 
more of the cases escape paralysis. This emphasizes the importance of including 
an adequate number of uninoculated controls in such a study. In the third place, 
although poliomyelitis is endemic in certain locations, the epidemic occurrence of 
the disease is unpredictable for any given area or district; thus, we are seldom pre- 
pared to take advantage of a situation at the outset on an outbreak. 

Furthermore, the duration of an epidemic of poliomyelitis is seldom longer than 
three months. IVe are usually well past the first third of the outbreak before we 
realize that we are dealing with anything more than a sporadic occurrence of the dis- 
ease in an endemic area. Unless by liappy chance an adequate organization is pres- 
ent in the field to initiate and carrj- on an experiment in prophylaxis, from two to 
four weeks more are lost before the mechanics of the preparation for the experi- 
ment are under way. Since a certain interval of time is further required for the 
actual administration of the material in question and by the time such inoculations 
have been accomplished and allowance is made for the incubation period of the dis- 
ease, the greater part of the epidemic is over, and the resultant information can 
apply only to the smaller and waning portion of the outbreak. 

I should like to illustrate how the above mentioned factors function by analyzing 
two recent efforts to test the prophylactic value of immune poliomyelitis serum.* 

In the summer of 1932 the to^vn of Bradford, Pa., was visited by an outbreak of 
tho disease. At the suggestion of Dr, Brebner of Dr. Park’s laboratory, the local 
health authorities in Bradford established a free clinic at which 15 to 20 c c of 
parental blood was administered intramuscularly to children. 

The first case of poliomyelitis was reported on August 25 and the la»t 
October 17. Twelve Imndred children were inoculated at the clinic and about ^100 
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more bv private physicians. About 2,500 children of the same age group did not 
receive serum and constituted the control group. One case occurred in the im- 
munized group, wliile OO cases occurred in the control group. 

At first glance these figures seem impressive, but a consideration of the epidemic 
curve and the time elements shows fairly clearly that information can only be ob- 
tained concerning the portion of the outbreak between about the first and tlie 
seventeentli of October, which constituted the milder and waning portion of the 
outlireak. Information is not available concerning the number of cases reported up 
to tiie first week in October. 

Altliough there may have been a strong clinical impression that the blood had 
been of value, yet from the above analysis it must be seen that too little informa- 
tion was actually available to justify any conclusion. 

Another similar effort to determine the prophylactic value of immune serum for 
poliomyelitis was carried out in Philadelpliia by Stokes and his coworkers that same 
year. The rapid and efiicicnt organization of the unit and the happy cooperation 
of the many local health and other agencies is a commendable example of a com- 
munity health venture. 

The first ease of the disease was reported in Julj', but it was not until the middle 
of August that Philadelphia realized that it was in the midst of an outbreak of the 
disease, second only to the severe outbreak of 1916. The peak of the outbreak was 
reached the fourth week in August. The unit at the Children’s Hospital in Phila- 
delphia began to function on August 20 and thereafter for six weeks, or until the 
epidemic was over. During this time 1,311 children were injected tvith 60 c.c. each of 
parental whole blood. Other hospitals in Philadelphia cooperated in the effort, al- 
though human convalescent serum in smaller amounts was employed by some of these 
institutions in place of parental blood. The total number of children including those 
inoculated by other institutions was 2,179. 

The incidence of the disease in the inoculated group was 1 to 363. The incidence 
for the same age group in the rest of the city was 1 to 555. From this analysis 
it must be fairly obvious that even less information is available from this study 
than from the Bradford effort. Since immunization of children began on August 20 
and continued until the outbreak was over, there was a constant selection of children 
who probably would not have contracted the disease in any case, and at the same 
time they were excluding those children who contracted the disease during this por- 
tion of the outbreak. 

Effective clinical trial of the prophylactic value of an agent depends on the 
presence of a well-organized unit at the outset of an outbreak. With such a unit 
constantly on the alert for the early appearance of cases in unusual numbers, in- 
formation concerning a significant portion of the outbreak might be obtained. How- 
ever, in view of the unpredictableness of epidemics of poliomyelitis, much time will 
unquestionably pass before sufiieient data will have been accumulated. 

Recently, Armstrong and Harrison, Sabin, Olitskj- and Co.x, and Schultz and 
tiebhardt have suggested that effective blocking of the virus at the nasal mucous 
membrane in the experimental animal may be accomplished by a variety of chemical 
■••ubjtances. Should such chemicals prove effective, it must also be established that 
the prolonged use of such substances will have no injurious effect on the nasal 
mucous membranes. 

Furthermore, since the protection afforded would be a transient one, susceptibles 
would remain .susceptible to future exposures later in life. Since immunization and 
protection to the disease is the result of exposure to the virus, withholding such ex- 
[lo^ure and immunity to a later period in life would be similar in effect to converting 
an urban population to the .status of a rural community, where exposures and disease 
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come later in life. Therefore, it appears to u.s that, .since expo.cure to infection is a 
direct function of concentration of population or of irreducible human contact, a 
more logical approach to the control of the disease is through active immunization. 

DISCUSSION' 

CH.AIRIIAK TOOJIEV. — It is your opinion then that the u.se of poliomyelitis 
convalescent serum is que.-tionablc. What would you do if your own child were ex- 
posed to poliomyelitis? 

DR. KRAMER.— It is very uncertain as to what I would do. 

CHAIRMAX TOOMEl'. — I question the evidence which tends to show that there 
are multiple strains of poliomyelitis viru.s, but this is a minor point and not germane 
to our discu.ssion. I agree with Dr. Kramer about the use of nasal spray.s, not 
Ijccause their u.se may do hai'm to the n.a.sal mucosa, but because there is no con- 
clusive evidence that the disease enters the human being by way of the nasal 
pathway. If the virus of the disea.se enters the human being by way of the gastro- 
intestinal tract, as I believe it does, then such procedures would be valueless. 

DR. HOTXE. — I favor the use of convalescent serum in poliomyelitis on the 
ground that it does no harm and it may do some good. Some say it must be used in 
preparalytic stage. Some say S7 per cent will never develop paralysi.s in any group 
of cases. The temperatures will not only go down in convalescent serum treated cases 
but also in the control cases — the hospital case. Perhaps the response is nonspecilic 
and due to care alone. This subject brings out the difiiculty of evaluating any serum. 
I believe the patients should get more .«erum, though never intraspinally. If it is 
given intravenously, the children do a lot better since most physicians see the case at 
height of paralysis, and it doe.s not .spread further. It is hard to draw definite con- 
clusions, 

DR. MAETMER. — I believe that convalescent poliomyelitis serum has no value; 
or, if it has any, it must be given intravenously and in large doses and in the 
early case. The public lias been erroneou.sly educated as to its value as a prophy- 
lactic. If the exposed child receives liis convale.^cent serum the parent ceases to 
worry, and the child is exposed further bccau.se of the fal.se sense of security. One 
should never ufq the material intraspinally since it may set up sterile meningitis. 

dr, R. H. McBride (Siocx Citv, Iow.t). — One sliould ever be cautious about 
the effect on the public. One should not by selling something of questionable value 
Ic.s.scn confidence of the public in these things that are of proved value. 

DR. KRAMER. — I had the clinical impiession that convalescent scrum is of 
value, until we studied our control groups. Convale.sccnt serum will perhaps do no 
harm, but it is possibly of no value; use it if you want to do so. Rememlrer (hat no 
control group has proved it.s value, and in propbyla.xis it certainly is of no use. 
Tarmic acid in the nose will do a great de.al of damage and harm, e.spcciallv when it 
e.an he .secured by the public. This hoId.s true for all fbe other chemicals bought 
over the drug counter by the public. 

Dr„ ALvxweli, I>. Bor:ov.SKv, Chicago 
Dn. M.vrrnnw M'l.vrmas. Indianapolis, Ind. 

Recorders, 
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nroioN in 


Dr. Katherine Bam, .St. Loui', ^^o. 

Dr Emanuel B. Brande=, Cincinnati, 
Ohio. 

Dr John C. Sandford Brown, .‘Saskatoon, 
.“^a'L, Canada. 

Dr Bador il. Epstein, Cliicago, HI 
Dr A. J. Fletcher, Danville, 111 
Dr. 1. H Na", Toledo, Ohio 
Dr. Bertrand I. Krehbiel, Topeka, Kan. 
Dr Ralph H. Kunstadter, Chicago, Bl. 
Dr Benjanun 51. Levin, Chicago, Dl. 

Dr AValdo E. Nelson, Cincinnati, Ohio. 


Dr. A. IV. Pinkerton, Lima, Ohio. 

Dr. Bcn 7 aniin Rappaport, Eranston, 111. 
Dr. C. R. Rittershofer, Cincinnati, Ohio. 
Dr. Genera .Shong Rotliemund, Columbus, 
Ohio. 

Dr. Alnin C. Eambar, Cliicago, El. 

Dr. Irnm Rubell, Chicago, El 
Dr Arthur .S .“^Jandler, Clucago, El. 
Dr. Martha .Souter, Indianapolis, Ind. 
Dr. Hart Edgar Van Riper, Madison, 
Vis 

Dr Simon A Vile, Chicago, El. 
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Dr. Harry E. Carson, PhoeniA, Ariz. 

Dr Einor H Chn=topherson, San Diego, 
Calif. 

Dr, Thomas V. Cornwall, San Francisco, 
Calif, 

Dr Darcy 51, Dayton, Tacoma, Vasli 
Dr Villiam C. Deamer, ,San Francisco, 
Cabf, 

Dr Frederick H. Fincher, Spokane, Va'di 
Dr. A. Lawrence Glea«on, Oakland, 
Calif. 

Dr Paul H, Herron, Spokane, Vash 


Dr. Robert .S Leet, Oakland, Calif. 

Dr. Donald C 5Iarshall, San Francisco, 
Cabf. 

Dr Emmett E Sappington, San Fran- 
ci'co, Cabf. 

Dr. Frank 51. Sprague, Boise, Ida. 

Dr. G D. Carlyle Thompson, Boise, 
Ida 

Dr. Arthur E. 5'arden, San Bernardino, 
Cabf. 

Dr Lynn B, Vaughan, Long Beach, 
Calif. 


The next Annual 5Ieeting will be held at the Valdorf Astona Hotel, New York 
City, June 3, 4, and 5, 1937. The following program was decided on: 


June 3, 5Ioming — ^Round tables 

Afternoon — Exhibit demonstrations 
June 4, 5Ioming — ^Business meeting 

President’s addrc=s 
Two outstanding papers 
Afternoon — ^Panel discussions 
June 5, 5Iommg — Repetition of round tables 


The following subjects were tentatiicly 
Adolescence 

Anemia of the newborn 
Asthma 

Childhood psychiatry 
Common skin disease* 
Diabetes 
Ecrema 

Eye diseases — squint 


chosen for the round table discussions: 

Gonococcus infection 
5remngococcic meningitis 
Nephritis 
Poliomyelitis 
Sedimentation rate 
Treatment of empyema 
Vitamins. 
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Regarding the round table®, it wa® decided that a gecretarj from each group 
rcgi«forcd for each round table be cho=cn and the «aiiio plan be carried out a® la®t 
jear. 

Tlic folloning subjects nere tentati\eh chosen for exhibit demonstrations: “In 
traieiious Thcrapj,” “Unusual Diseases of the Bone,” and “Urinary Infections ” 

The exhibit demonstrations are to cover a period of three quarters of an hour each: 
half hour for the demonstration and fifteen minutes for questions fiom the flooi. A 
man iiiai be interrupted at an\ time during the demonstration uith questions from 
the audience 

The follotting subjects uerc tentatiich chosen for panel discussions: “Present 
Status of Actiio Immuniration Against Scarlet Fever” and “Present Status of 
Vftiie Iniimini/ation \gainst IVhooping Cough ” The panel discussions aie to be for 
a period of one and one half hours each iiilh fifteen minutes’ intermission 


The financial report and tlie budget wcie approved. It ivas moied, seconded, 
and carried tliat ‘'.a, 000 be taken from the checking account and placed in a saiings 
account in anotlicr bank. 

Dr. Grulcc reported tliat tlic Committee on School Health and School Health 
Education is preparing an exteiisuo imestigation 

Report of the Coiiiniittec on Clinic il Imestigation and Scientific Research regaul 
ing the oiler of the Boiden Companj to gi\o to the American Academy of Pediatrics 
directions for tlic use of the riglit® of the patent of the Borden Company for 
freezing breast milk, uas read and uas appioied. Tlie report follows: 

Report of the Committee on Clmical Investigation and Scientific Research on the 
Offer of the Borden Company to Give to the Amencan Academy of Pedi- 
atrics Directions for the tlse of the Rights of the Patent of 
the Borden Company for Freezing Breast Milk 

On Jan 27, 19.1(1, Dr. Jamc« A. Tobcj, Director of the Department of Health 
Sen ice of the Borden Companj, wrote to the American Academj of Pediatrics that 
the Borden Companj pioposcs to make this piocess aiailable without charge to 
ethical hospitals having proper facilities for its use. In order to license such ac 
credited hospitals, it is proposed that a medical board be set up consisting of Dr. 
Paul IV, Emerson, two members appointed bj- the American Academj of Pediatrics, 
and one member appointed bj the Council on Medical Education and Hospitals of the 
.Vraenc.in Medic.al Vssociation, the secretarj of the committee to be Mr. Rajmond 
Hertwig, now associated with the Borden Companj, who would carrj on all actne 
work 111 adordaiae with the policies set bj this medical boaid The board would 
not represent this comp.inj but would merelj be an impartial group of distinguished 
medic.il scientists concerned with a process that seems to offer a rc.il contribution to 
certain aspects of the science of pediatrics 

This request was lefcircd to the Committee on Clinical Imestigation and Scientific 
Rcsearcli with powei to ait 

A conference was held with Dr. Tobej and after the conference he wrote a letter, 
Maj 29, 1990, sijmg that in order to do this, it would be desirable to lime an 
impartial medical committee which would license prospcctiie users of the process 
Such a lommittcc would not rc])rcscnt the Borden Compinj but would be selected 
and appointed bj some such logical agenej as the American Academj- of Pediatrics 
The Borden Companj will assijrn to the committee a competent secretarj to c.arrj 
out those policies and to undertake all necessarj adniinistratiie actiiities. Ho said 
that the Borden Companj had in mind for this duty Mr. Rajmond Hertwig 
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In a, later conference Dr. Toboy .•(fated fliat if flic Academy did not wish to have 
the services of Mr. IlertwiR and cared to admini.sfor the use of this patent through 
its oivn office there would be no objection. He explained that this proce.ss was 
legally patented by the Dorden Company and that the Borden Company desires no 
revenue from it and is willing to turn over all rights in process to any authoritative 
medical body which could then investigate and licen.^e qu.alificd and reputable hos- 
pitabs or groups of medical men, or welfare agency under medical supervision or 
guidance. Licenses have already been given to 

a. Mother's Milk Bureau under the Children’s Welfare Boderntion of Now York 
City, Dr. Carl Laws of Brookljui, Chairman of the Medical Advisory Committee. 

b. The Memorial Hospital of Houston, Texas, Jlr. Eobert .Tolly, .Superintendent. 

c. The method is being used by the Directory for Mother’s Milk in Boston, under 
whose auspices and through whose initiative the process was developed, although 
the Borden Company states that they bore all the expense of this development. 
No license has, as yet, been signed for its use by this Directory because of cer- 
tain disagreements between the Directory and the Borden Compan 3 '. 

Applications for its use have been made bj’ the California Babies’ Hospital of 
Los Angeles, wliich has requested the sole license for the .state of California. In- 
quiries have been made bj' Dr. Weigand, of Omaha, Neb.; the Harlem Hospital of 
New lork; a hospital in Cleveland; Dr. Moore, of Dallas, Texas; and others. 

We understand that the organizations which are now using the process for freezing 
breast milk, with or without licenses, are as follows: 

Director}’ for Mother’s Milk, Inc. 

221 Longwood Avenue 
Boston, Mass. 

Dr. S. Graham Eoss 

Eoyal Victoria Maternity 
Montreal, Canada 

Dr. Fraser 

Fraser Hospital 

Eoyal Victoria Maternity 
Montreal, Canada 

Dr. Alfred J. .Scott 
Dr. Eobert Eamsey 

California Babies’ Ho.spitaI 
Los Angeles, California 

Mr. A. E. M. MacLean, Technical Director 
Eastern Dairies, Limited 

74G0 Upper Lacliinc Eoad 
Montre.al, Canada 

The Kegistry for Mother’s Milk 
Forbes & Halket Streets 
Pitt.sburgli, Pa. 

This offer of the Borden Company brings up again a specific example of tl 
problem of commercial patents as applied to health and welfare. In the o'" 'f 
your committee there is not yet enough data available to make it clear wh 
this offer of the Borden Company has on the general problem. hearing 

The offer of the Borden Company seems to be a verv gracio 
highlv ethical purpose, and during our conver.'.ation with Dr m v “ 

• -^hhey that seemed to 
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bo the purpose back of the offer. The committee believes that if such an offer were 
accepted, the administration of this patent should be solelj* in the hands of the 
Academ}' of Pediatrics and entirely separated from the Borden Company. It does 
not believe that this patent could bo satisfactorily administered and the public 
protected if it Tvero handled in the manner first suggested. 

If the Academy undertook to handle such a patent it would necessitate 

a. A committee which would be able to visit and investigate all the applications 
for the use of the patent. In one instance the Borden Company has thrown 
down a request, after investigation. 

b. It would necessitate overseeing the use of the patent to see that the methods 
of freezing milk were done properly and the directions carried out. This 
would require periodic inspections. 

c. It would probably require taking to court any infringement of the patent and 
protecting it. 

In our opinion, the supervision of this work would necessitate considerable ad- 
ministrative expense. Your committee, therefore, reports that in its opinion the 
present organization of the Academy of Pediatrics is not such that it can undertake 
the responsibilities and the expense involved in accepting the administration of this 
patent. 

Eespectfully submitted, 

(Signed) Fritz B. Talhot, Chairman. 

Henry F. Helmhoiz. 


The requests of Dr. Jlaynard Ladd, of Boston, and Dr. Ann Martin, of Hayward, 
Calif., to bo placed on the Emeritus list were granted. 

Dr. Carroll E. Palmer, of Wasliington, D. C., was elected to Associate Fellowship 
at the request of Dr. L. Emmett Holt, Jr. 


A letter was read froni Dr. Charles Bradley, of East Providence, K. I., requesting 
approval of tho Academy of the Emma Pendleton Bradley Home. It was decided 
that the Executive Board was in no position to do this and that his request .should 
be referred to the Committee on Jledical Education. 

Tho letter from Dr. Frederick B. Miner, of Flint, Jlich., regarding the Academy’s 
interpretation of the word “crippled” was then taken up. It was decided that a 
much broader interpretation should be put on the definition of this word than is 
usually done by orthopedic surgeons. 

The letter of Dr. Julian P. Price, of Florence, S. C., regarding a publication for the 
education of general practitioners, was discussed. It was decided that the Academy 
could not undertake such a publication at the present time, since the Executive Board 
did not feel that it was feasible. 

Tho request of Mr. Jlax Freeman, of Los Angeles, Calif., that the Academy ap- 
prove his institute, was not granted, since the Executive Board felt that the Academy 
was in no position to do fhi.«. 


Tho question of associate chairmen of regions and the method of their selection 
was discussed. It was decided to leave with Dr. Helmhoiz the formulation of these 
ideas and submit them to the memliership at the nc.xt annual meeting after approval 
by the E.xccutive Board. 



MEETING OP REGION IV OP THE AlilEEICAN ACADEJIY 
OP PEDIATRICS 

The fifth annual meeting of Begion IV of the American Academy of Pediatrics 
was held in San Francisco on October 22-24, 1936. -VTliile exact attendance figures 
are not available, owing to incomplete registration, it is believed that not less 
than 90 per cent of the membership of the region was in attendance, including repre- 
sentatives from all the states and the Territory of Hawaii. In addition, many 
nonmembers were present, and the average attendance at the various sessions was 
about one hundred. Abstracts of papers on the program follow immediately. Dr. 
Karl F. Id:e 3 -er, professor of bacteriology of the TJniver.sity of California and head 
of the Hooper Institute for Medical Research, gave, by invitation, an exhaustive 
and valuable review of the diseases caused bj’ the neurotropic viruses. The round 
table discussion of prophylaxis of communicable diseases attracted general interest. 
The annual dinner, held at the Concordia Club and arranged by Dr. Cohn and Dr. 
Dearing, was well attended and successful. Dr. Joseph H. Bilderback was toast- 
master, and brief addresses were given by* Dr. Clifford G. Grulee, secretary and 
treasurer of the Academy, Dr. Henry Dietrich, and others. It was tentatively decided 
to hold the 1937 meeting at Del Monte, Calif. 


Fetal Eespiratory Movements. Barnet E. Bonar, M.D. 

This is a discussion of a method to evaluate the effects upon the fetus of 
obstetric analgesics and anesthetics. 

The status of present-day obstetric analgesia and anesthesia was discussed 
critically, and the lack of decided progress in tliis field was pointed out. The methods 
that have been used to evaluate the effects of ob'tetric analgesia and anesthesia were 
outlined. It was stated that the criteria used to determine the effects of these 
preparations upon mother and child, with few exceptions, were so grossly inadequate 
that accurate deductions were impossible. The clinical method has so far given little 
information of value. From the maternal standpoint hysterographic methods should 
be used if authentic data are to be had. In respect to the fetus the method described 
bj' Eosenfeld and Snj-der of visualizing the fetal respiratory movements deserves 
more attention. It consists of exposing the uterus of the experimental animal after 
transection of the spinal cord and observing with the naked eye the effects of the 
various drugs upon tlie^e movements. Motion pictures may be taken. This method 
was described and color motion pictures shown illustrating the respiratory movements 
through the exposed but intact uterus in the rabbit and dog. In order to study 
more closely the types of respiratory movements, pictures were taken of the fetuses 
lying in the transparent amniotic sac. Two types of respiratory movements Were 
observed, and the inhibiting effects of ether and some of the basal analgesics upon 
these movements were noted. The possibilities of studies of this nature were pointed 
out, and it was suggested that the scientific accuracy of this method could be en- 
hanced if an apparatus for registering these movements effectively over a longer 
period of time could be devised. Efforts are being extended along these lines at 
present so that more information can lx: obtained regarding the effects upon the fetus 
of analge-'ics, anesthetics, and oxytoxics used in childbirth, as well as investigations 
made upon the effect of carbon dioxide concentrations upon the fetus in utero 


Roentgen Ray Treatment of Acute Cervical AdenltU. Samuel Hurwitz M.D. 

and Sidney N. Znckerman, M.D. ’ ' ’ 
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trolled, hospitalized patienta, rvlio were irradiated, 17 patients (SI per cent) were 
cured as opposed to 10 patients (oS.S per cent) treated by other measures. Suppura- 
tion resulted in 3 children (l-t.3 per cent) treated with roentgen rays as opposed 
to 7 (41.2 per cent) in the control group. Rapid subjective improvement and ac- 
celerated termination is a striking feature of roentgen therapy. Radiation is most 
beneficial in the early stage of inflammation in which absorption is the usual final 
re.sult. If suppuration is already present before treatment is started, necrosis is 
hastened and early centralization of the infection results. 

Exanthem Subitum. Lloyd B. Dickey, M.D. 

Exanthem subitum is a clinical entity, of as yet unknown etiologv', but having 
no known relationship to other common exanthems. Most cases occur during the 
fir.-t two yetirs of life, and in San Francisco it is probably the commonest exanthem 
under one year of age. The mo,«t constant feature of the sjTuptomatolog.v is a three- 
or four-day prodromal period of fever which disappears by crisis, the macular rash 
always occurring after the crisis. Humorous other sjTnptoms may be present, and 
convulsions at the onset are not uncommon. The blood count at some time during the 
course shows a leucopenia, with relative increase in the Ij-mphocytes. The patient 
should be observed at least forty-eight hours after a fall of the temperature sug- 
gesting this disease, for the rash which makes the diagnosis. The rash before its 
appearance to the unaided eye, may .sometimes be seen under the ultraviolet light 
as long as tuenly-four hours before the cri.si.s. 

Epidemic of Unknown Etiology. Myrl Morris, M.D. 

An epidemic occurring in a foundling home in babies under three months of age 
is reported. The author suggests from the .symptoms found in the infants that the 
invader might be a filtrable virus with an affinity for the autonomic nervous system. 

A resume of the pathologic findings in six autopsies is included in the report. 

Vitamin C in Rheumatic Fever. James F. Rinehart, M.D. 

The c.xperimental basis for the concept that rheumatic fever may be due to the 
combined influence of vitamin C deficiency and infection was briefly reviewed. 
Following this, studies on the metabolism of vitamin C were reported. It was shoTO 
in confirmation of the studies of Farmer and Abt that the concentration of vitamin 
C in the blood plasma is an accurate index of the immediate nutritive state relative 
to vitamin C. The “normal” fasting plasma vitamin C level in children we consider 
to range from 0.7 to 1.5 rag. per 100 c.c. Levels below 0.5 mg. are considered low. 
Analyses were reported in rheumatic fever and control groups. A series of 21 cases 
of acute rheumatic fever gave values which ranged from 0.13 to O.GS mg. rvith an 
average of 0.39 mg. per 10 c.c.; 70 per cent were in the range considered to bo low, 
i.e., below 0.5 mg. In a control series of children admitted to the University of Cali- 
fornia Hospital for tonsillectomj-, values ranged from 0.19 to 1.57 mg., the average 
being 0.S3 mg.; 74 per cent gave values above 0.5 mg. Almost identical values were 
found in a series of 19 cases of miscellaneous nonrheumatic infections. Without 
reference to the mechanisms creating the depletion, these data are considered to be 
in accord with the concept that vitamin C deficiency may be a factor in the etiology 
of rheumatic fever. 

Fulminant Streptococcic Sepsis in Infancy. John Mott Rector, M.D. 

A syndrome of acute streptococcic sepsis in infancy is described in which death 
follows the onset of a bactercmi.'i rvifli such rapidity that localizing signs rarely 
have time to appear. Of interest ctiologically was the finding of active rickets 



AJIERICAN ACADEMY OP PEDIATniCS 


123 


among most of the patients. Although there are various portals of entry for this 
type of infection, the most common entrance is through the pharj-nx and com- 
municating cavities. 

There is a fairly well-defined uniformity in the pathologic changes observed, the 
most typical feature being early interstitial bronchopneumonia. Common sjunp- 
toms include hj’perpyrexia, vomiting, diarrhea, meningismus, and severe convulsions. 
While positive blood cultures offer the best confirmatory evidence, it is possible to 
make the diagnosis clinically if the condition is kept in mind. 

The Practice of Pediatrics in Hawaii. Joseph Palma, M.D. 

Some of the interesting features of the practice of pediatrics on ^ * the loveliest 
fleet of islands anchored in any ocean” are presented. The similarity with mainland 
procedures was noted in infant feeding and supervision, and the moderate course of 
contagious and infectious diseases was discussed. Attention was directed to the 
absence in Hawaii of any of the group of tropical diseases and malaria. A symptom- 
complex known as fehricula hawaiiensis was identified as epidemic vomiting disease, 
recently described by Greenthal. The first clinical findings of leprosy observed in 
children were discussed in some detail, with emphasis on the neurologic rather 
than on the dermatologic character of the early lesions. Pertinent comment upon cer- 
tain trends in modern pediatric practice was presented in conclusion. 


Some Pathologies of Light. Lloyd E. Hardgrave, M.D. 

A case of h 3 'droa aestivale vacciniforme with porphjTinuria with a demonstration 
of the spectral region of sensitivity was presented, the patient being photosensitive 
and manifesting skin lesions when exposed to sunlight. The patient reacted with a 
marked erj-thema to wave lengths between 3,200 A and 4,500 A, indicating a hyper- 
sensitivity to this radiation, which is that most stronglj’ absorbed by the porphyrins. 
It has been, however, impossible thus far to reproduce the hj-droa lesions experi- 
mentally with these or any other wave lengths. The patient was treated biweekly with 
quartz-mercury arc radiation, which contains relatively little of these wave lengths, 
for many mouths, which produced no abnormal reaction but produced a healthy 
normal coat of tan, and rendered the patient less vulnerable when exposed to natural 
sunlight. 

Other evidences of photosensitivity in man were described, particularly those fol- 
lowing the oral administration of dj'e substances; and in animals, of some foods and 
plants such as buckwheat and St. John’s wort. 

More pertinent data following this study has been the observation that although 
the radiations which produce erj-thcma, tanning, and vitamin D formation are in the 
same zone, i.e., shorter than 3,200 A, they are not identical, and it is quite probable 
that man)' patients that have been given tanning by quartz-mercur)' arc lamps have 
not had a simultaneous stimulation of their vitamin synthesis and that such lamps 
would bear more careful analysis of their radiation wave lengths, thus more ac- 
curately establishing their therapeutic value. 

An appeal was made to all pediatricians to analyze carefully the various sources 
from which their patients received vitamin D before prescribing wholesale treatments 
with the mercury arc lamps or sun baths lest certain individuals be found to be re- 
ceiving a definite pathologic overdo.«agc of this particular r-itamin. 


••Stippled” rormation of Epiphyses in Hypothyroidism. 
By wmiam A. Kcilly, M.D., and Francis Scott Smyth, M.D. 


Some of the more severe cases of hypothyroidism show a peculiar 
formation of the epiphyses, principally in the long bone.s, occasio^lly ® 

v.-rtebme. These are usually bilateral and occur in several different ^ 
following order of frequency-, he heads of the femur.s, humeri, and the “rwe; e^/^f 
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tlio radii. Tlie lesion is not destructive, responds readily to thyroid therapy and 
usually results in normal epiphyses if treatment is started early in the formation. 
This is not a Legg-Perthes ’ disease. 

PMyctenulosis. Harold K. Paber, MJ3., and Lloyd B. Dickey 

'This local affection of the eye occurs almost exclusively in individuals with past or 
pre'.ent tuberculous infection, as shown by the presence of positive reactions to 
tuberculin. Furthermore, the reactivity is much greater than the average as judged 
by the greater average size of the reaction. Clinically, signs and sruiiptoms of 
active tuberculosis are usually, but not always, absent. Therefore, it seems unlikely 
that the ocular disorder is produced by endogenous tuberculin or tuberculous products 
acting on a sensitized conjunctiva, but much more probably by _ tuberculous material 
(droplets, dust, etc.) gaining access to the eye from without in tuberculin-hyper- 
sensitive individuals. AYhilc animal experiment is inconclusive, experience ndth the 
Calmette test has shonn conclusively that tuberculin dropped in the eye in sensitive 
individuals will frequently produce phlyctenulosis and provides experimental con- 
firmation of the theory propounded. 

If these conclusions are correct, phh'ctcnulosis is a direct indication of contact 
with tuberculosis and has an important public health aspect, since it makes a search 
for the source of contact imperative. 


.MEETING OF THE STATE CHAIRMEN OP THE 
AMERICAN ACADEMY OP PEDIATRICS 

The meeting of state chairnten of the American Academy of Pediatrics was 
called to order at S P.^t. in the Hotel President, Kansas City, JIo., by the president, 
Dr. Heniy Dietrich, May 11, 1930. 

PEESIDENT DIETRICH. — The meeting of state chairmen will please bo in 
order. I .shall ask Dr. Eliot to preside and conduct the discussion. 

Dr. Jlartha Eliot assumed the chair. 

DR. ELIOT. — The Committee on Child Health Relations has a brief report to 
make, which I shall read to you at this time. (Dr. Eliot read the report.) 

I nould like to add one or two facts with respect to the Social Security Act, 
which hare not been included in this brief report. In the first place, in regard 
to the i)rogram for crippled children, thirty-nine states have submitted plans to the 
Children’s Bureau. Under the program for child welfare services, which has to 
do with “dependent, neglected, and homeless children, and cliildren in danger of 
becoming delinquent.’’ plans have been submitted by the state departments of public 
welfare of twenty-nine states, and of these, twenty-five or twentj’-six have been ap- 
proved. The program for crippled children is new in many of the states, as is 
abo the child welfare program. 

Tile matemal and child health plans began to come to the Children's Bureau 
before January 1, 1D3G. As soon as the Social Security Act became law in August, 
ItCJ, a few states began to develop their programs, but until it was known that 
money was to be a\ailable, the rc.al stimulus for developing these plans was not 
^ery great. 'The majority of the plans were submitted in Januarj' and February 
just before the passage of the appropriation act which provided the money for 
the grants. 

SECRETARY GRULEE. — AVIiat is the interpretation of the Bureau of the term 
“crippled children’’? 
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DR. ELIOT.— I am glad that question -was asked. In the federal act the words 
are "crippled children or children suffering from diseases that may lead to crip- 
pling.” A definition was not given in the act, purposely, I believe, to allow for 
a broad interpretation based upon individual state laws. It is the intention of 
the Children’s Bureau to interpret the term broadly, recognizing that a child may 
be crippled not only by poliomyelitis and other orthopedic conditions but also by 
disease of his cardiac muscle. Many of the states already have definitions in their 
state laws, but these definitions vary to such an extent that it is felt to be a mis- 
take to attempt at this time to lay down a single deflmtion. 

SECRETARY GEULEE. — The Executive Board at its meeting yesterday passed 
a resolution stating that it regarded the word "crippled” in that sense as meaning 
physically handicapped (any physical handicap). 

DR. ELIOT.— Of course, if you interpret the term "crippled” so broadly as 
to include any physical handicap, a child vrith one carious tooth might be in- 
cluded. I am exaggerating now, but that illustrates some of the questions that 
may come before us. For instance, shall we include as crippled children those who 
need tonsiUectomies? 

SECRETARY GRTTLEE. — That depends upon the interpretation of the term 
"handicap.” 

DR. ELIOT. — What are the conditions that handicap a child? 

DR. DIETRICH. — ^^Ve had in mind the cardiac condition and conditions of that 
sort. Ordinarily a crippled child means a crippled child from an orthopedic 
standpoint. 

DR. ELIOT. — I talked only today to an orthopedic surgeon and a pediatrician 
from the same state, botli of whom are interested in working out plans under the 
crippled children’s section. I told them they should get together with the state 
agency and work out a plan tliat would come under their state law and the pro- 
visions of tlie federal act. 


DR. PAUL C. CARSON (EAnsAS). — ^In connection with the crippled child pro- 
gram in Kansas, the matter of tonsils was terribly abused the first two or three 
jears, and the funds available wore n.sed for cases like tonsillectomies. 

DR. ELIOT. — Tile total amount of the grant in aid to crippled children is 
$2,800,000. All of it must be matched by the state. Tlie total, you see, is not 
a very large sum of nioney, and most of the states appreciate that it should be 
conserved for children in the greatest need. 


DR. MAURICE L. BLATT (Innixois). — May I ask whether the interpretation 
regarding cardiac disease is to be broadly applied? It seems to me the large 
problem in Illinois is care of children with cardiac conditions, far larger than the 
orthopedic problem. We have adequate beds for ortliopedic cases. Wo have anv- 
thing but an adequate numlier of beds for cardiac cases. Do you feel we might 
ntili/e funds for care of cardiac patients? 


DR. ELIOT.— 1 see no reason why the people who live in anv given state and 
think one type of crippling condition is more urgent than another should not no 
to the state agency and urge whatever they think is the right procedure in that 
particular line. The question of inclusion of children with cardiac disn.o .i 
vary from state to state and depend to some extent at least on tl » 
the disease. When a state agency has asked what cardiac conditinn^'^*^''' 
eluded as "crippling.” the reply has nsnally been that acute ^d ^ 
the noncustodial typo would .seem to he the tj-po that should included. '"iTtlm 
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Lliild need's custodial care, treatment under this part of the act does not seem to 
he jiictificd Tlie real purpose of the act is to saie children from severe crippling 

DR BLATT — The situation i\e hare to meet is that this cannot go on unless 
some amount of custodial care is proiided In Chicago it is limited because of 
tile transportation of children inth cardiac disease to a central school. In the rural 
communiti, cicn this inadequate sen ice is lacking, and inanj children are haudi 
c.ippcd b\ huk of edvo ition because of lack of custodial care 

DR ELIOT — You mc.iii uithoiit ho.irdiiig cite Let mo saj >hat the money 
under the iripplcd children's piogiam is not for education That ought to bo 
cle irh understood Let us suppose a child ulio has iccovered from poliomyelitis 
must bo kept auay from his home and near a cen'ei wlicio ho can receiie physical 
therapy Such a child can be gnen boarding home care uhich may be paid for 
Irom the gr ints undci the act 

DR LEE rORRE.ST HILL (lou v) — I take it that it is youi uish and the uish 
of the Committee on Child Health Relations that the state chairmen in the carious 
states take a fairh artne p irt in the adnnnisti ition of this Social Security Act 
There are many states, particularly the state in which I li\e, where the admmis 
tration of the act i' under flic direction of the state depaitment of health. 

I wonder what precision is to be made for us to appoint members to cooperate 
with health departments without tlicir willing acceptance of such committee appoint 
ments Is the Academy or are you going to advise the state health departments in 
the larious states who haie already formulated a program and arc already- work 
iiig that such appointments are going to be made? 

There is also another phase in which I am interested in connection with the 
crippled children program in Iowa I understand the ruling has been made in 
that state that crippled children are under the department of the Board of Edu 
cation and not under the department of the Board of Health and that this work 
will be done at the state unicersity, as a function of the Board of Education and 
not of the Department of Health. 

DR ELIOT. — The state Health department has been designated by Congress as 
the official agency to adminibtei the maternal and child health program Similarly 
the part of the program that has to do with gener.al public health is administered 
by tlie state department of Iiealth 

SECRETARY GRULEE — Was it not to be in consultation watli the medical, nurs 
ing and otliei groupsf 

DR ELIOT — Tlie .ict itself outlines se\cn requirements that must be fulfilled 
before a state plan c.an be approicd by the Children's Bureau The sixth of these 
conditions is that the plan must show '•ooperation between the health department 
and medical, nursing and welfare gioups and oigani/.itions Our field consultants 
haio discussed with ‘he state agencies the intent of this requirement and hare 
pointed out the importance of coopcrrtion with state medical societies, the Academy 
of Pediatrics, the state committees on maternal welfare, etc The state health depart- 
ment, howceer, when it submits to the Children's Bureau its plan, must show how 
this cooperation with medical groups and organizations is to be accomplished 

In a majority of cases, the state health d"partinent has appointed an adiisory 
committee and in a good many instances the state chairman of the Academy has 
been appointed on this coniniittee In all cases a list of organizations represented 
on the committee is gicen m the plan and in many instances the names of the 
indmdiiils on the adcisory committees 

In the coniimttec meeting yesterday we discussed at length how the state chair- 
man might make contacts with the state health department. It was the consensus 
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in the committee tlmt if the CliiWrcA’s Bureau would prepare a statement with 
respect to tlie Social Security Act, the committee would add to it suggestions for 
state chairmen. The committee felt that in this way the state chairmen might he 
given assistance as to how to approach the state health departments. 

I hope, however, that the state chairman will in most cases go directly to the 
state health department or to the director of maternal and child health and ask 
about the plan. 

Early in June the Children’s Bureau is planning to hold a conference of the state 
directors of maternal and child health in Wasliington. We have already invited 
Dr. Grulee to attend this meeting to tell these state directors about the Academy 
and also Dr. Adair to discuss the work of the American Committee on Maternal 
Welfare. 

DB. HILL. — I think a little note from you to the state health department would 
help a good deal. 

DB. ELIOT. — ^W’hen our field representatives can visit the states again that will 
be most helpful, as it has already proved to be. 

DE. B. L. DeBDTS (Hew Oreeass, La.).— M ay 1 ash Dr. Eliot what her inter- 
pretation is of the term ’’crippled child” in the federal statute? Does she interpret 
it as meaning the lame and the deformed which are orthopedic cases, or does she in- 
clude the physically handicapped child who might be crippled from some other con- 
dition, and disabled, as for example, a cardiac case? I do not think the point she 
made about a child with a carious tooth being included as a crippled child is fair. 
It might bo that he is potentially crippled, but he would not, in my opinion, because 
of the carious tooth, come under the term of a ’’crippled child.” 

DB. HILL. — In connection with the crippled child title, it has been ruled it is 
under the Board of Education. 


BB. ELIOT. — I will answe." Dr. Hill’s question first with regard to the state 
agency that wUl administer the crippled children’s program. The federal act 
simply states that it shall be administered by a state agency. The reason for 
this is that at the time the act was written there were five different types of state 
agencies administering programs for crippled children — state health departments, 
state departments of public welfare, state departments of education, commissions, 
and in one or two cases a state university hospital. In a few states more than one 
state agency appeared to have authority under the state law. The problem then was 
before the Children’s Bureau as to which state agency should be designated. The 
matter was presented to the solicitor of the Department of Labor, who advised the 
bureau that it was a matter for the state and not the federal government to deter- 
mine. In those states in which there was no state agency administering the crip- 
pled children’s program, the procedure was left to the governor and the state’s 
attorney general. 


DB. DeBUYS. — T liat is the deformed cliild, the orthopedic case, but you can 
have a child wlio miglit be crippled from some other condition and be disabled like 
a child with !i cardiac disca.se. I do not think tlie point you made about a carious 
tooth includes a crippled child. It might be potentiaUy ho is crippled but I. 
would not come under liie term of the crippled cliild. 








caiia 


DB. ELIOT. — Tiiat again brings uj. 

should be termed ’’Iiandicappcd.” As to “disabled children” it is TT 

know exactly, Dr. DeBuys, what you mean. The orthonedifniu. - i to 

l>e (Usahlcfl or he may bV’amlmlatory. ‘ crippled child may 
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DB. EDGAE E. AIABTJIER.— Alay 1 ask Er. Eliot if she will define cooperation 
as it applies to the health departments and the medical profession in the various 
states. 

DR. ELIOT. — That is another point on which we have not laid down any definite 
rule. I think that is something for the medical profession and state health do- 
ji.artmenfs to work out. You would like to know what we have accepted up to the 
present time. 

It a as obvious that, for the first five-month period of operation of idans, the 
evidence of cooperation had to be largely in the form of iilans. The Children’s 
Bureau pointed out, however, in the latest information bulletin that has to do aith 
next year’s plans, that the plan must shoa- evidence of actual cooperation, as, 
for c.xample, conferences beta'een the state health department and medical groups 
or meetings of advisora- committees. 

DR. JIARTJXER (Detroit). — In Alichigan ao had arising the situation in adiich 
ac had the health department calling a meeting at adiicli the various groups were 
represented after the plan had been promulgated and after it had been accepted. 
Under these circumstances, there was little use in calling a meeting. After they 
have spent the money, ahat is the use of calling a meeting to discuss how it might 
have been .spent? 

DB. ELIOT. — Everj' year there is to be a nea- plan. I think that before these 
annual plans arc actually submitted the medical groups might a-ell go to the 
state health department to discuss the plans before they are sent in. 

DR. MARTMER. — lYhat aould be the attitude of the Children’s Bureau in 
regard to the statement requesting cooperation with respect to teaching, so far 
as the medical profession is concerned, as outlined in the report of the committee? 

DR. ELIOT. — IVe are very much interested in this and are glad to see any 
state include an item in the budget which will further such educational programs. 
As you know, the Children’s Bureau has done some work in fliis field, both in ob- 
.stetrics and pediatrics. IVe will continue to assist when the states request it. 

DR. MABTJIER. — In Michigan the Academy members as a group put on a post- 
graduate program each year. The only criticism of the plan of the state health 
department ivas its educational features. Education was provided for every co- 
operating group except the medical profession. As the state health department 
program was submitted no provision was made for the educaiion of the group 
(the general practitioners) who will have to carry- this work on after the Social 
Security Act, as it now stands, is discontinued. 

DB. ELIOT. — We arc very much interested in having the medical groups come 
in to help us formulate plans for teaching. 

DR. MARTilER. — ^AVe had prorision made for teaching the public health officials, 
for teaching the lay groups and every group except the general practitioner, 
who, after all, is the backbone of ihe situation. 

DB. ELIOT. — There is evidently something for you to do. 

DR. STERLIA'G II. ASHMUX (Oitio). — I had supposed probably the same 
jilan had been adopted in other states which we are fortunate to have in Ohio, as 
you well know. I think it might be interesting to other state chairmen to know 
the head of the state hygiene department is a member of the Academy. Dr. 
Van Ilorn, at the direction of the state hc.altli commissioner, directs nearly all of 
the present plans. Up to this time, he has placed four members of the Academy 
on his advisory committee. Being a member of the Academy himself, it looks to 
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me as tliough tlie cooperation in Oliio was pretty well insured. One thing he did 
which I thought was an excellent gesture and might be suggested to some of the 
other directors of hygiene or health or some of the others taking care of the 
work in a state was to write to the chairman of the state membership for the 
Academy to ascertain from the membership in the state what doctors were willing 
to help in any capacity in which they might be called upon. 

Of cour.«e, that did not give me much idea of the capacity in which lie miglit ex- 
pect to call upon mo. I wrote every member, and it was gratifj’ing to have replies 
from over half the men in the state; some with very exclusive practices, some 
whom you would least suspect would volunteer their help, have come out whole- 
heartedly and have given assurance that in any capacity in which they can they 
will help to further this cause. 

IVhile in our state they plan to have an all-time man who is also a well-trained 
pediatrician, together with the nursing staff especially trained in maternity wel- 
fare departments; there wilt also be this other cooperation. If I am correctly 
informed, the plan as adopted in Ohio will certainly be a model for those who ques- 
tion what they mean by cooperation. 

Our dental department is operating entirely separate from the medical and 
child welfare unit, and yet Dr. A^an Horn, with the welfare unit, is making a 
special survey in Ohio of the pitted enamel teeth. How that is going to dove- 
tail with the dental endeavor I do not Imow, but that certainly is a part of our 
department work. Although they expect to push their work into the counties where 
the needs are mostly rural, he e-xpects to call on the men from the opposite end 
of the state so there rvill be no petty local jealousies, and they plan to pay them 
a .satisfactory fee; at least that is the way it fecrcif to most of those on the com- 
mittee. 

I might tell you that the advisory committee includes Dr. Gerstenberger, Dr. 
Horton, and Dr. A. Graeme Alitchcll, heads of the department of pediatries in three 
unWersities, and also me, as chairman of the state membership of the Academy. 
They plan to have these men go over the state AVith the facilities Dr. A^an Horn 
has at his disposal to carry on, the proposed fee was twenty-live dollars a day and 
expenses. I do not think lie would mind my mentioning that. AVhile that might 
not represent what your efforts are worth, it is certainly better than men have been 
paid before for similar work. It looks to me as tiiough this plan should work suc- 
cessfully. 

The feebleminded child, which has been terribly neglected in Oliio, is not pro- 
vided for in any of the set-ups so far, AA'c have more children already committed 
bj- the probate courts of Ohio who are on waiting lists for care than could be pro- 
vided for in two more institution.'. If the crippled cliild happens to be a spastic 
witli “omc cerebral deterioration, lie is liable to Ix: out. The department of 
crippled children cannot take care of a child mentally deficient, and it seems the 
f'hildren’s Bureau is going to have to correlate the work of a lot of departments. 


DR. ELIOT.— This brings up a subject which is very important in the whole 
Sunal Security Act and also in title A’, namely, qualifications of personnel. Under 
tile federal act tlie selection of personnel, like tenure of office and compensation, is 
under tlie control of the «tatc. The federal government, however, must determine 
whctlicr there i., “efficient operation of the plan” and qualifications of personnel 
bine a good deal to do with efficient operation, 

AVc dLscussed in our committee yestcrd.ny how tlic state cliairman can helo state 

r';r r,r 
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The state and territorial health officers have adopted a statement with regard 
to qualifications of personnel which has been very helpful to the Cliildren’s Bureau. 

2\’ot only do the states have advisory committees, but the Children’s Bureau has 
adWsorv- committees appointed by the Secretary of Labor. These federal advisory 
committees have also helped by outlining qualifications for different types of 
personnel. 

The chairman from Ohio did not mention the program in which the state health 
department is going to cooperate with the obstetric hospital association in making 
a study of maternal dcatiis in liospitals, a very interesting part of the Ohio 
program. 

BR. ASHilUX. — I do not know whether it is well known among our membership, 
but it was rather a new idea to me that practically all of this work in which wo 
will participate is educational only. There will be no money spent in treating 
children who have been neglected. There will be simple programs to bring the 
men in the various counties more up to date in their method of treatment and 
treatment will be left to them. 

There seems to be a bit of doubt in the minds of many of our membership 
as to whether by cooperating in this way they might not be contributing to state 
medicine. Tliat is always the fear back in their minds, but it seems to me if 
this is worked out on plans similar to Ohio's, it will be one of the finest factors for 
really uniting the whole medical unit in their own defense rather than making 
it in any way state medicine. All of this matter of treatment and immunization 
will be done absolutely by men in their own counties, not by men in other parts 
of the state. 

DR. ELIOT. — The programs vary in different states with respect to this. There 
is no medical care of the sick in connection with the maternal and child health 
services. In certain states as part of their program, the state health departments 
may organize either child health conferences or other types of work that individuat 
ph 3 -sioians in the rural communities may do in their offices, especially- in com- 
munities where the population is scattered and where it is difficult to develop local 
son-ices. Tliat is one of the conditions in the federal act. 

The state health departments organize conferences, prenatal or child health, 
the purpose of which is primarily educational. They are for those women who 
are not able for various reasons to take their children to their own private 
physicians. 

The situations and needs in the various states are so different that obviously the 
plans must be different. The states are indeed working things out according to 
their oivn needs, and we are quite delighted with the fact there has been so much 
variation. 

PRESIDENT DIETRICH. — Thank you very much, Dr. Eliot. I am sure you 
have helped to clear up many- things about which we were in doubt. 

The next order of business will be a report of the Committee on Hospitals by- 
Dr. JIunns. 

Report of the Committee on Hospitals 

DR. MUIsXS. — ^Although the committee has done a great deal of work the last 
year, the report will be brief. li'e have completed and published reports on chil- 
dren 's hospitals and pediatric sections of the general hospitals throughout the 
United States and Canada the past year. This y-ear, we have cooperated with the 
Committee on Medical Education to prepare and publish a report giving detailed 
information concerning the house officer positions throughout the hospitals in tliis 
country- and Canada. Those positions include intcrnesliips, assistant residencies, 
and residencies in the various hospitals. At the present time the committee is 
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preparing a detailed report concerning tlie contagious disease hospitals in this 
country and Canada. The first section of this report has already been completed 
and is now in the hands of the publisher. The remainder of the report will appear 
in either two or three sections which will be published in later editions of the 
.Tournat. of Ppmatfacs [volume 9, pp. 125, 377, 818 and volume 10, p. 136]. 


SECRETARY GRTJLEE. — I think, in connection with this report, it might be 
well to say in addition to this we found that the conditions throughout the country 
with regard to eontagious disease hospitals are, to say the least, abhorrent. In 
most instances the so-called hospitals designated as contagious disease hospitals are 
nothing more than pest houses, with no status, no nursing faeilities, nothing but a 
place to put somebody so he will not infect somebody else. 

In the nature of things, it seems to me it is almost impossible to expect a small 
community to develop its own unit for care of contagious disease. The only way out 
of that is to educate the community to sec that some portion of some hospital be 
set aside for such a purpose, and for that purpose the community as a whole 
should pay the e-xpense. If that were done, operations such as for mastoiditis 
during scarlet fever could be assured fairl}' favorable conditions for their per- 
formance. I refer to the mastoid operation because in the llunicipal Contagious 
Hospital, Chicago, a year ago last spring, there were eighty-six mastoid operations 
necessary following scarlet ferer infection. 

While that represents a group of about 500 cases a month over a period of six 
months, it still represents a considerable number of mastoid operations that were 
considered necessary by reputable men. What is a child in the small community to 
do under such circumstances? He cannot be taken to a hospital because they will 
not accept him in the hospital ward or in the operating rooms or in the private 
rooms. Some provision should be made for the child with contagious disease to be 
taken care of some place other than in the home in the small community. 

That provision can be made, as I sec it, only if certain portions of certain hos- 
pitals are set aside to take care of that need, and the public service, whatever it 
may be, municipal, county, or state, pay the cost. The condition is deplorable. I 
had no idea of what it was until we got into it. There arc very few contan’ious 
disease hospitals in this country- that arc worthy- of the name. 

In a city like Chicago, there are only two places where a person with a con- 
tagious disease can be taken. In Cook County there is one other hospital where 
patients with contagious diseases can be taken. That represents a population of 
something like four million people, and the condition there is much better than 
it is in many- parts of the country-. 

I was discussing the matter with the late Dr. Dennett and with Dr. Murray- Bass. 
They said they knew of no place in New York where they- could take a con- 
tagious disease case e.xcept the Willard Parker IIo.spital. That may or may not 
be true in Ncu York, but that nas the only place of which they knew. Somethinr 
ought to be done for thc>-e children. ° 


DR. MUXN8.-A great deal of nhat I have to say- vill appear in the report 
but, since Dr. Griilee has mentioned it, I thought you might be interested in know' 
iiig the number of eonlagiouv di>-ea«e ho-pit.al- found in the various regions of t) 
Academy. In the Middle West, or Region III, there arc just 2G contagious diseJ! 
hospitals which can really- be called contagious disease hospitals In the -p to 
P outh, Regions II and IV, there is a total of 23 contagious 'iHsee.:„ i and 

gion I, tlie East, there is a total of about 35 contagious disease liocnR T* 
see that the total number of contagious disease hospitals th i J'ou may- 

States is not great. Tliere are many- other hospitals vhicl United 

gious iliscase hospitals, but judging by- the information ' ' conta- 

nnircs were returned, it became quite ob\ious tluit thev question- 
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disease Iiospifals. They ivcrc just separate buildings, possibly mth one or two 
beds and a maid or so to tabo care of the building. There were no laboratory 
facilities or other equipment found in good contagions disease hospitals. In other 
words, they were just houses in which to put a patient who had a contagious disease 
and whom tliey did not wish to have near other people. 

DB. ASHMUhT. — Was there any follow-up on these! Was there any communi- 
cation with the various hospitals, and did they get reports so tliey would benefit 
by these questionnaires? 

SEOEETABY GEULEE. — They will not have those yet because we have not 
compiled our report; we will probably put in a complete report, not modified but 
abridged, in the American Hospital Association SuUctin, where we have publi.=hed all 
our reports heretofore, as well as in the Jodrkal or Pew.vtkics. But really. Dr. 
Ashmun, that is not what meets the situation. TJiose hospitals are not hospitals, 
and in the smaller communities they are almost entirely politicallj- controlled. They 
arc a disgrace to the Dnitcd States as a whole. 

DE. A.SmiUA'. — I was thinking of tiie other element. In those which I visited 
there was considerable difl'creuce, for instance, in the infant and newborn death 
rates and in their maternal care, even in the most modem hospitals. Some of them 
have o.xtremeIy high death rates. I wondered whether anything had been said 
to tliem calling their attention to that. They haie superintendents appointed by 
politicians. I wondered whether the report would work to tlio good to which you 
intend to have it work. 

SECBETAHY GHULEE. — Of course, we can only do that by bringing pressure 
to bear from the medical profession, and perhaps the women’s organizations in 
tlio state. If, for instance, we could call the attention of the League of IVomen 
Voters to the condition of contagious disease care in the United States we might 
be able to get some place. We have not considered that phase of it at all, because 
wo have just arrived at the point where we are getting our statistics together. 

Many of those hospitals, as Dr. Munns has said, have nobody to take care of 
patients except a maid. The only medical care they get is from some health officer. 
.Something should bo done about tliat situation. Wliat we will do I do not know, 
but the reports will be available in the Bulletin eventually. 

DE. JIAETMEE. — I am. wondering. Dr. Grulee, if it would be of any benefit if a 
definition of what we consider a suitable institution could be drawn up and trans- 
mitted to the American Jfedical Association urith the list of those hospitals that 
fall under that classification and perhaps along with that a list of those that do not, 
calling their attention to the .matter. It this the proper method of approach to 
the American Hospital Association! 

.SECEETAEY GEULEE. — The jVmerican Hospital Association would do more 
with it, I think. How much they would do I do not know. I believe the pressure 
uill have to come from without as well as from within, not because of the hospitals 
themselves but because of their control wliich is essentially political. 

DR. iLVETMEB.— If you could bring it first to the attention of the American 
Hospital Association and have it on record, then, taking it from the other angle, 
either to the Academy or to a state group of the Ac.adcmy, would not this be the 
jiroper procedure? 

SECBETAEV GRULEE. — We can go to the American Hospital .iVssociation be- 
cause we have access there, and they are very receptive. They are glad to get 
our material and have been very cooperative. I do not know what we had better 
do, but something should be done. It must be a ctimpaign not of a year or two 
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years but of twenty years perhaps before we can get any place with it. It is 
not a problem which will be solved in a short time. Part of the difficulty is due 
to prejudice against contagious disease in hospitals on the part of laymen who 
feel that a contagious disease .hospital is a sore spot in the community. 

DE. SIAETMEE. — Is not that brought on, unfortunately, by the attitude of a 
large portion of the medical professiou? For example, I am consultant in one 
of the hospitals. A patient develops erj'sipolas, and the hospital physicians immedi- 
ately want to move the patient out of the hospital. 

SECEETABY GBULEE. — ^Jlost hospitals will take care of contagious disease 
that develops within the hospital because the3' are afraid not to, but that is not 
the big problem. 

PBE.SIDEA’T DIETHICH.— We wiU proceed to the next report, that of the 
Committee on School Health and School Health Education. Dr. LeBoy A. Wilkes 
is chairman. 


DE. WILKES. — The Committee on School Health and School Health Education 
has submitted its report, which will be distributed. The one outstanding thing 
which impresses me continuallj', and the schools are only one example, is the failure 
of different communitj' groups to state clearly their aims and particularly their 
scope of function. I think educational institutions have a tendency to get into 
medical practice; social agencies have the same tendency. In discussion in the 
Kew Jersey Social Conference this year, in which I happened to sit as a member, 
one of these agencies reported its next move was to form a health section. I asked 
what was to he the purpose of the health section in this conference, and the repre- 
sentative stated it was to take care of those medical cases that held back the social 
work in the community. 

I asked whether they felt competent to take care of the medical phases, of the 
interfering factors that came up in social work. They said, “Yes we are, we will 
just get a doctor. The doctors are very kind to us so we wUl get them on our staff 
and refer the cases to them.” I suggested it might be outside their proper scope 
of function; there was already a community agency founded primarily for that pur- 
pose, and I thought, if they would define their medical problems and submit them 
to the organization founded primarily for that purpose, the social workers would 
probably achieve their end more quickly and more completely than by attempting 
to insert in their organization a medical sen-ice section. 

To their credit, I will say, they said, ”Ycs, we never thought of that.” I 
think we might suggest to agencies founded for purposes other than health service, 
our readiness to help them, as a medical service agency, in the solution of their 
problems if they will stop trying to invade our field, will define their problems as 
they relate to medical service, and will request our cooperation. 

I was very much surprised at the readiness with which the group in Hew 
Jersey seemed to realize that this was a better procedure and accepted it without 
question, and they immediately formed a health sen-ice section whose stated 
pose and scope of function was merely to define the medical sen-ice problems wh‘ h 
they encountered in their iirimary aim of social work and to present them to tl 
proi)er community iigcncics. 


If w-c would sugge.it to other group.? that there is a proper scope of f, r 
for each community agency and that community agency services ^ 
come integrated until each one under.standt what hh peculiar and n 
sibility shall be, it would be the proper procedure. That annlip= «spon 

the .‘=oci!iI ageneie- of various type.«. and I think thev are Lu ° am 

suggestion. ' ^U'ceptible to thi 
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The rcnininder of the progress report of tlie Committee on School Health and 
School Health Education will lie presented to you tomorrow in mimeographed 
form. 

PRESIDEXT DIETRICH. — Doc.*’ the Committee on Medical Education have a 
report to make at tliis time? 

DR. IIELMHOLZ. — Mr. President, Dr. Veeder, the chairman of the committee, 
is not prc.sent. I liave not the report wcU enougli in mind to say anytliing more 
than that it deals entirely with graduate pediatric education and that, as was dis- 
cussed. it seemed important tliat not onl3' the matter of graduate education he 
studied, but also undergraduate education, as well ns tlie giving of pediatric 
rcfreslier courses to tiie general practitioner. It was our feeling that iiossiblj- it 
Mould be advisable to Iiave one large committee consisting of three subcommittees 
to take care of these three distinct parts of medical education. 

DR. M. HIXES ROBERTS (Georgia). — As I sat in the meeting of the Com- 
mittee on Cliild Health Relations v-esterdav-, it occurred to me Me would bo extreme- 
h- fortunate if man}' of tlie problems discussed tlicre could be brought before the 
general meeting. It seems to me in the past fen- A'cars fewer and feu'er of these 
problems liave been brought before tlie membership as a M'hole. 

In the state of Georgia it has been ver}- diffic-alt for me to go back from these 
state chairmen meetings and put the problems over in the form in which M-e 
receive them in our committee meetings. It seems to me verj- worth while to 
consider devoting more of the time of our program to these public health problems 
lather than devoting the entire program to scientific problems. 

PRESIDEXT DIETRICH. — The E.vccutivc Board almost each v'car has tried 
to var}' the program somcM'hat, and this subject is under discussion now. I would 
not bo surprised if there would be a place on the program ne.xt j'ear for discus- 
sion of that type. 

SECRETARY GRULEE. — In otlier M’ords, we plan to hold a longer meeting 
nc.\t j'car, probably a thice-day meeting; perhaps half a day could be devoted to 
that purpose, M'lth the entire membersliip present. 

DR. CLIFFORD SWEET (Camforxia). — I would like to make a short state- 
ment in regard to the Journal of Pediatric.s. J have been discussing the matter 
M’ith Dr. Veeder through correspondence this j-ear: perhaps if I mention it here, 
some of 3'ou ma.v think about it. I would like to see the Journal of Pediatrics 
have a department concerned Mith practical cveryda}- tilings relative to the life 
of the child. I tested the matter out this v'ear bj- inducing a friend from Oakland 
to submit an article on the mechanics of bloMing tlie nose. It Mas promptlj' sent 
back from the Journal of Pediatrics because it was said to belong in a journal 
of the car, nose, and throat. I asked Dr. Veeder whether it Mas not more practical 
to have this article aiipear in tlie Journal or Pediatrics where it Mould reach the 
people most conccincd or M-hether it should .appear in the Archives of Pediatrics 
Mhcrc it M'oiild be brought to the attention of onlj' a fcM' people. 

SECRETARY GRULEE. — I Mould like to speak on this from the other angle, 
that is the angle of tlie person editing the Journal. 

I Mondcr if an_v of you realize the amount of material M-hich comes to a man 
Mho is editing the Journal. I wonder if j-ou realize how soon his joum.al would 
conttiin nothing but that material if it were presented in each issue. I do not 
believe the Journal or Pediatric.s can afford to do what Dr. Sweet wants it to 
do unless it is done in the form of a supplement and done as an educational pamph- 
let in connection with the JouRN.VL, subsidized from outside agencies. IVe have 
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committee reports; \\e lia\c round table reports; we have panel discussion reports. 
\Ye ha%e reports of tbe national organizations, reports of the E\ecuti'e Board, 
reports of the \arious regions, all of nhich are non published in our Joukn'ai.. I 
think one of the most popular points of the JouRirA.j is its comprehensive reviews. 
If the JOURKAL IS to be of \alue, it must meet the demands of a raried group of 
mdividualo, and nhile it might meet the needs of this group in connection with 
some of these suggeetions, it would not meet the wide needs. 

Personally T think it would be far wiser to lea\e this matter in the hands of the 
editorial board in the first place; and in the second place, if we were to publish any- 
thing of that sort, it would be more ad\-isable to provide some funds for a further 
increase in the size of the Jours’ A t with that in mind rather than to ask them to 
take on that added burden. I speak feelingly because I haie had this problem 
to confront for a good many jears. 

DE. SIVEET. — I do not wisli to be understood as criticizing the editorial board 
I feel there is great need for the presentation of the practical points which touch 
the hies of our cliildren everj' day, in an authoritative manner to the people who 
can make use of them. I wonder liow many pediatricians of this country are hav- 
ing children sent to the oplitlmlmologist 'outinely for study before the children 
enter school? 

There are many thousands of children in the United States today blind in one 
eye because they did not learn the n^e of botli eyes in childhood. A good many 
haie been attempting to send their patients to the ophthalmologist at four, five, 
or six jears in. order to ha\e a complete eje examination. That is not generally 
being done. I asked an ophtlialmologist who writes well to send a paper on this 
subject to the Journal op Pediatrics, and again he receded the reply this should 
be entered in a j'oumal for ophthalmologists. The ophthalmologist does not see 
the child until he has difficulty with the ejes. V>e see the child and are in a 
position to find out whether or not he has difficultj'. 

I think these illustrations bring to your attention what I haie in mind, that the 
Journal of Pediatf.ic.s should encourage the waiting and publication of papers 
whiuli concern the problems of the child in our eieijdaj- practice, insisting, of 
cour<.e, that tlic'-e paiicrs be well written, do not deal with fontrorersial aspects of 
the subject in iiand, and be presented in a clear manner so that the pediatrician and 
general practitioner cvetywliere will be instructed and the children of this country 
be greatly benefited. 

SECEETAEY GRULEE. — I do not question the adiisability of the suggestions 
winch haie been presented. The only thing I question is whether it is up to us 
to do it under those circumstances and in that way. 

PEESIDEXT DIETRICH. — I tlimk m connection with problems of this sort a 
great deal of good can be accomplished if they are presented at this particular 
meeting, because escry state is represented here. Eien if nothing can bo done 
It gives the members an opportunity to take home some new thoughts, to discuss 
them, and perhaps, if tliej aie again presented to the Academy in the future to 
do something with them. After all the Academy is still a very young organization 
U'e have to change our plan*, from vear to jear and have to leave some things out 
and add other things I think that ought to lie borne m mind. IVe have progressed 
quite rapidly, but there is a limit in regard to what the Academy can do each 
vear. 

If there is nothing further to be brought before this body, I shall enferta' 
motion to adjourn. ’ ™ ® 

Motion to adjourn was properly made, seconded, and carried, and the mcefin. 
adjourned at 10 r.ii. svvng 



KEPOKT OE THE COJEMITTEE ON HOSPITALS 
AND DISPENSARIES 

A Revjijw and SuJi-'^rARY OP THE Reports on Contagious Disease 
Hospitals in the United States and Canada 

Couiniittee on Hospitals and Dispensaries: Dr. Clifford 6. Grulee, 
Chairman; Dr. George P. Mnnns, Secretary; Dr. Murraj^ H. Bass, Dr. 
Laui’ence R. DeBuys, Dr. Henry Dietrich, and Dr. Lewis Webb Hill. 

Tlie following is a rdsume of the detailed accounts which appeared from time to 
lime in the JooKN-M. Or PrniATr.ics as reports from the Committee on Hospit.als and 
Dispensaries of the American Academy of Pediatrics. 

One hundred three hospitals received questionnaires from the committee. From 
among those returned, SS were used to compile reports which have been published in 
current issues of the .Toornal of Pepiatrics. Fifteen hospitals did not reply to the 
questionnaires in complete enough form to warrant their use, or the reply received 
indicated that they could hardly be classified as contagious disease hospitals. They 
were more of the nature of pesthouses. 

South of the Ohio Eivor and west of the Mississippi Eiver there are few con- 
tagious disease liospitals. Only six questionnaires were received from the former re- 
gion and only twenty-eight from the latter. Tivelvc of the twentj’-eight were from 
California. There are several states in each region of the Academy of Pediatrics 
which do not have liospitals for tlie care of contagious diseases, and only two cities in 
all of the United States and Canada have more than one contagious disease hospital. 

Tile attending staff, in most instances, is not a full-time one. Specialties are well 
represented on the attending staff of the hospitals, and among the larger institutions 
these men visit at regular intervals. Among the others they are, as a rule, only on 
call. Patients of many of the hospitals are not under the exclusive care of the at- 
tending staff. This means that their own physician may bring them to the hospital 
and care for them there, though ho may not be a member of the staff. 

Uniformly, these hospitals require the attending physician to have a doctor of 
medicine degree and be in good standing in his community. About two-thirds of the 
hospitals employ resident physicians and as a rule require them to have at least one 
year of previous hospital experience. Tiiere are a few that require only a doctor 
of medicine degree to qualify for that position. Generally, one thinks of a 
resident physician as an individual who has had at least one and preferably more years 
of previous hospital experience. We believe that at.least one year of prerious hospi- 
tal experience is nccessar}- to enable the average young physician to administer ef- 
ficiently the duties of a resident. A contagious disease hospital which employs a 
physici.an whoso only recommendation is a doctor of medicine degree and permits 
him to assume responsibilities that the title implies must certainly have a weak spot 
in the organization at that important point. There are, of course, certain small hospi- 
tals which at some period during the year have very few or no patients. This situ- 
ation would make it extremely difficult for them to secure a man of previous ex- 
perience, for he would not care to waste his time where patients are few but would 
■•eek experience in the larger institutions with active year-round services. About 
otie out of five hospitals employ.-, an a-ssisiant re.-ident, and in most in.“lances at least 
one year of previous hospit.nl exiierience is required in order to qualify for this 
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position. SligUUy less tlian half of the liospitals employ internes, and in most in- 
stances previous Jiospital experience is not required. Generally, the length of the 
service is less than six months. 

The committee is of the opinion that information concerning house officer posi- 
tions reveals a rather serious iveakness in the training of the average young physician 
for the practice of general medicine. A thorough knowledge of contagious diseases 
is an extremely valuable asset to the general practitioner and, as far as that goes, 
to any other practicing physician. Judging by the number of house officer positions 
available in contagious disease hospitals, we are led to conclude that many men prob- 
ably complete their hospital training without adequate contagious disease training 
and possibly some of them without hamng ever seen more than very few cases of 
contagious disease. 

Slightly more than one-third of the hospitals (25) are connected with medical 
schools and among a slightly larger number, the clinics or ward rounds are available 
to medical students. In general, it might be said that the hospitals which are con- 
nected with medical schools usually have a superior organization and equipment. 
Fewer than one-half of the hospitals have observation wards or cubicles or private 
rooms which might be used for observation purposes. Among those hospitals having 
these facilities, new patients are usually retained there until a positive diagnosis is 
made. It would seem that some form of isolation unit is essential to any contagious 
disease hospital, and, when our figures indicate that more than 50 per cent of them 
do not have this type of unit, we wonder if perhaps our questions were not clearly 
understood. 


Slightly more than two-thirds of the hospitals take routine throat cultures for 
diphtheria on admission. Fewer than one-half take them for hemolytic streptococcus, 
and fewer than one-tliird take routine vaginal smears. Routine blood counts are done 
in fewer than one-half of these institutions, and four-fifths of these hospitals take 
routine urinalyses on admission. Among nine-tenths of them routine histories and 
physical examinations are done. Information was also .secured concerning routine 
procedures such as Dick, Scliick, von Pirquet, Mantou-X, and Wassermann tests. 
Most of the ho.spitals perform this latter group of tests only when indicated. There 
were a few in which they were routinely performed. We believe that the routine 
procedure of contagious disease hospitals where patients arc placed in wards, and 
particularly is this true among children, should at least include throat cultures, blood 
counts, urinalysis, and vaginal smears and complete history and physical examination. 
Too many of the hospitals which replied to this questionnaire omitted one or more of 
these procedures. 

About two-thirds of the hospitals are located in rather quiet residential districts; 
the remainder are located in noisy, rather undesirable locations. Slightly less than 
two-thirds of the ho.spitals are .small institutions, each having only one or two floors. 
Slightly over one-third of the entire number have bed capacities of fifty or los.s- 
about the same proportion have one hundred or more beds; and a similar number 
have a bed capacity between fifty and one hundred. Thus, about two-thirds of all 
tho hospitals have fewer than one hundred bed.s and hence cannot be classified as large 
institutions. Tiicse figures sliould be kept in mind as additional information con- 
cerning various departments of these liospitals is revealed. Most of the hospitals 
have wards and about two-fifths of them have all or part of their floor capaeitv in 
a cubicle system. 


Among all hospitahs there were -IjfiOO jiu,- 

and m supplied more than four-fiftlis of the total number. About threc-fiftbs'’of tl 
hospitals accept all ty-pcs of contagious diseases. Some exclude certain types 
ally such as cry.sipelas, measlc.s, chickenpox, pcrtussi.s, gonorrhea, and svnhilis"’ c;*' 
prisinglv, two exclude diphtheria, and several e.vclude typhoid fever. Amonrr th 
larger hospitals which u.sually have greater facilities for isolation of pat’ t 
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elusion of certain tj'pes of contagions disease is usually unnecessarj-. However, the 
smaller institutions may have less space for individual isolation; their nursing 
facilities are more limited ; and it is probably imperative for them to exclude certain 
types of disease in order to protect other patients. 

Figures on the total admissions to these hospitals reveal only twelve institutions in 
the entire group which had admissions of 5,000 or more patients in any one or more 
of three years, 1932, 1933, and 1934. Exactly two-thirds of the hospitals did not 
admit over 1,000 patients in any one of the three years. The percentage of deaths 
in hospitals of Regions II, III, and TV is about the same for the three years, 1932, 
1933, and 1934, but was almost one-third lower than among the hospitals of Region 
I. In fact, during one year, 1933, the percentage was two-thirds less. We are un- 
able to account for this marked difference in death rate. 

Practically all hospitals accept both white and colored children. In Region II 
all are segregated; among the hospitals of the other three regions, twenty-five segre- 
gate white and negro patients. Xo hospital limits the number of negroes who may 
be admitted. There were at least twelve hospitals in which all beds are charity beds, 
but we did not hear from all the institutions in regard to this question. A large num- 
ber have from 50 to 90 per cent charity beds, and probably less than 2 per cent of 
the institutions have all strictl}' pay beds. Only tliirfeen hospitals provide accom- 
Tnodations for mothers to stay with their sick children. Most of the hospitals in 
every region are supported entirely by county and city funds. Only one institution 
reported that it is aided by state funds, and no hospital derives its entire support 
from endowment. There are a few which are partially supported in that way. Only 
two hospitals receive aid from the community chest, but four are entirely supported 
by private contributions. 

The cost per patient per day revealed interesting variations. The lowest figure re- 
ported was $1.82 and the highest $C.o3. This rather marked difference in cost can 
be interpreted as you please. A low figure may suggest inefficiency, inadequate equip- 
ment, and poor care and food. On the other hand, a high figure may also mean in- 
efficiency and needless waste with no better food, care, or equipment. Our attempt 
to obtain detailed information concerning supplies, food costs, nursing costs, etc., 
was in most instances unsuccessful. Among the few replies received, there was again 
a great difference in figures. 

About three-fifths of the hospitals employ men superintendents; the remainder 
employ women. About one-half of the superintendents are physicians; one-fourth are 
registered nurses ; and the remainder are lay people. Many of these officers are prob- 
ably well trained and capable, but the committee wishes to emphasize a point made 
in an earlier report. We believe that the position of superintendent of anv’ hospital, 
particularly a large hospital, requires a thorough preliminarj- training in hospital 
administration and that the mere possession of a doctor of medicine or registered 
nurse degree together with a smattering of practical e.xpericncc is not in itself a 
complete qualification for that position. 

The nur.=ing organization of many hospitals seems to bo e.xcellent but among a 
few appears to be decidedly inadequate. About two-fifths of the hospitals arc af- 
filiated with other hospitals for special training of nurses. A somewhat larger num- 
ber offer courses in contagious nursing technic. These courses vary in length of 
time from three weeks to three years. The average affiliate course is about three 
months. We doubt that any period of less than three months' training could be of 
very much value. One-half of the hospitals employ only graduate nurses. About 
two-thirds of the hospitals immunize the nurses to diphtheria and about the same 
number vaccinate them against smallpo.x. Fewer than one-half immunize to scarlet 
fever, and about one-third immunize to typhoid fever. Hurses contracted diphtheria 
in only ten hospitals and scarlet fever in only twelve. Only one nurse in all of the 
hospitals contracted smallpox. Among about one-fourth of the hospitals nurses 
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contracted other contagious diseases such as mumps, measles, poliomyelitis, etc. 
Among most of the hospitals the total number of nurses wlio contracted one of the 
contagious diseases was small. A larger number had scarlet fever. In those in- 
stances in. which immunization is possible, it is a most sensible routine procedure 
when applied to individuals in constant close contact with contagious .disease. We 
believe that all contagious disease hospitals should afford their nurses that pro- 
tection. 

The information which we received concerning the number of nurses on day and 
night duty, the length of their assignments, etc., was generally unsatisfactory, prob- 
ably because of a misunderstanding of the questions asked. We are unable to give 
accurate figures concerning this information. In general, most of the hospitals seem 
to have an adequate number of nurses on duty at any one time. In a few institu- 
tions the nursing care seemed to be decidedly inadequate both day and night. As a 
rule, among those replying, a graduate nurse is found in charge of the wards both 
day and night, but many did not reply to this question, which makes us wonder 
whether ward supervision in many hospitals is what it should be. 

Figures on cross-infection, too, are not as instructive as they should be, as many 
hospitals failed to reply to this portion of the questionnaire. However, what in- 
formation we have indicates that these infections are not uncommon. Measles and 
scarlet fever were the most frequent oSenders. Chickenpox was also a common of- 
fender. Diphtheria as a cross-infection was infrequent. It occurred seven times in 
fifty-three hospitals, and three of these cases occurred in one hospital. Measles and 
varicella were the onlj' diseases that occurred frequently as a cross-infection in any 
hospital. Several institutions reported as high as forty or more cross-infections with 
these diseases within a year. 

Two-thirds of the hospitals have a special operating room. Eelatively few op- 
erations are performed in contagious disease hospitals, but one is curious to know 
what happens when it is necessary to operate upon a patient in any of the hospitals 
(about 30) which have no operating room. 

Comparativel 3 ' few of the hospitals have special kitchens for the preparation of 
infants’ and children’s diets. Some of the larger hospitals have them, but they 
are usually lacking in moderate-sized or small hospitals. In these small institutions 
a special diet kitchen maj' not be practical or necessary. However, any hospital 
having a fair-sized, active service with children and babies frequently among the 
patients should have a special kitchen for the preparation of their food. Our in- 
formation indicates that diets for both children and adults are not well handled 
in several of the ho.spital.s. 


X-RAAT SERVICES AND LABORATORIES 

Fewer than one-third of the hospitals have no facilities for x-raj- work. This 
means that neither have tliej' a department of their omi nor is a department in an 
other institution available. In the larger institutions complete x-ray serrice is usu- 
ally available. In the smaller institutions often it is available for diagnostic pur- 
poses only. Among those institutions which are part of a largo general hospital' 
the x-ray department of that hospital usually serves the contagious disease divisi ’ 
The x-ray may not be used relatively as frequently in contagious disease work as -t”" 
in general medicine, but one can think of many instances in which its aid ' ^ a ^ 

cided advantage, and often the information which it mav give is essential 
fore, when we find that about 33 per cent of contagious disease hospitals in sT®' 
country have no facilities for x-ray work, we believe that another malerl t i- 
has been revealed. “ weakness 

Nearly one-third of the hospitals employ a fuU-time director of lab s - 
This position includes supervision of pathologic clim'cal b - i - '“’’oiatones. 
laboratories. About two-thirds of them cmnloV pitb ’ serologic 

. e.tiier a full-time or a part-time 
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director. Laboratory work in about one-tliird of the Iiospitals is done by tlie city 
or state liealtli department.^ or by the laboratory of another hospital. More than 
one-third of the ho.spitals have a full-time director of the pathologic department, 
and about two-thirds of them have either a full-time or part-time director. In man}- 
instances, these men are also the directors of the laboratories of a general hospital 
of whicii the contagious disease hospital is a division and, of course, the laboratory 
work of the contagious disease ho.spital is done in the laboratories of the general 
hospital. 

The percentage of autopsies for all hospitals is a little better than 50. Among 
the larger institutions this percentage will average much liigher than tliis figure, 
but several of the smaller hospitals which report few or no autopsies pull tlie general 
average down considerably. 

Sliglitly less than one-half of the ho.spitals ha%-c full-time directors of the clinical 
laboratory, and slightly more than one-half have either a full-time or part-time 
director. More than one-half of the hospitals employ full-time technicians in the 
clinical laboratory and among slightly less than one-half the interne performs part 
of the routine work. 

Many institutions have well-equipped laboratories, including facilities for blood 
chemistry work, basal metabolism tests, etc. About two-fifths of them have facilities 
for re.search work. All institutions did not reply to this question, but of those who 
did, about 10 per cent considered their clinical laboratory facilities inadequate. 
About two-fifths of the hospitals have full-time directors of the bacteriologic lab- 
oratory, and two-thirds have either full-time or part-time directors. In about one-third 
the interne performs some of the laboratory work, usually of a routine nature. More 
than one-half of the hospitals employ full-time technicians and more than one-half 
keep animals for experimental purposes. About one-half have facilities for re- 
search work; again, more than 10 per cent considered their laboratory facilities in- 
adequate. About two-fifths of the hospitals have full-time directors of the serologic 
laboratorie.s. Almost one-half have either full-time or part-time directors, and one 
half have full- or part-time technicians. The internes have duties in the serologic 
laboratory in only ten ho.spitals. About two-fifths of the hospitals perform their 
onm Wassermann tests, and the same number are equipped for research work. Again, 
about 10 per cent or more consider that their laboratory facilities are inadequate. 
About two-fifths of the hospitals have facilities for photography, and almost one- 
half have an electrocardiograph available. 

In general, one might conclude that laboratory work done in many of the hospitals 
is not very complete, and, judging from information from the laboratories alone, 
we might say in many instances this work is inadequate. However, we must not 
lose sight of the fact that many of the institutions concerned in this report are small 
and that for them complete laboratory organization with full-time technicians would 
be a prohibitive expense. In most instances, these smaller hospitals have access to the 
laboratory of a large institution or to the laboratories of the department of health in 
their re.spective city or county. AVe arc .'ure that in about 10 per cent of the ho.^pi- 
tals the laboratory facilities are inadequate, for at least that number so replied to 
that .section of the quo.stionnairc. 

Trained dietitians are in charge of the diet kitchens in about one-half of 
the hospitals. Mo.st of these dietitians seem to have had adequate training, while a 
few have not. In some institutions the patients’ food requirements are left to the 
tender mercies of a cook or maid. At first sight this does not seem to be a veiy 
satisfactory arrangement, although there are some cooks to whom we would rather 
trust the gastronomic peculiarities of our patients than to the cold logic of standard 
diets. 

In about one-third of the hospitals, .standard special diets are dratvn up by the 
attending physician alone. In about one-fourth the physician and dietitian cooperate. 
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and in more than one-fourth the dietitian alone arranges the diet. In general, the 
diets seem to he well supermsed. The larger hospitals all employ trained dietitians, 
and we suppose that among the smaller institutions they cannot afford to pay special 
dietitians unless their work is combined with other duties. 

About two-fifths of tlie hospitals maintain a social service department or are 
served by tlie social service department of a large general hospital. Almost all of 
these departments have a full-time worker in charge, who in most instances, with the 
exception of two or three, lias had special social service training. Many of tlie 
larger hospitals have more than one full-time worker. About two-dfths of the hospi- 
tals investigate all patients who are admitted. In two-thirds of them this work in- 
cludes home visits. The remainder gain their information solely through contact 
with patients and relatives who visit the patient in the hospital. Slightly less than 
one-tliird of the hospitals take complete social histories, and almost three-fourths of 
them tile the social history with the medical history. Among the remainder an ab- 
stract is usually tiled. About one-third of the hospitals investigate thd ability of 
the patient to pay for hospital services. 

Less than one-fourth of the hospitals have available convalescent homes, and 
about the same number have foster homes. Many of the hospitals consider their 
facilities for convalescent care inadequate, particularly in the case of children. This 
complaint is made not only by hospitals who liave no facilities for convalescent care, 
but often by those who report that they have access to such facilities. In general, xve 
are forced to conclude that facilities for convalescent care among contagious dis- 
ease hospitals need considerable improvement and enlargement. 

Slightly more than one-fourth of the hospitals routinely follow up discharged pa- 
tients. Usually the social serxdce department does this work. Very few of the 
hospitals use volunteer workers. Most of the social service departments are sup- 
ported by hospital funds, although there are eight departments in Eegion I which 
are supported by outside funds. In very few hospitals is there a lay committee in 
charge of the social service department. Physicians are members of this committee 
in three instances. Lay committees may be valuable aids to the social service depart- 
ments, but certainly no such committee is qualified to direct activities of that depart- 
ment, even if the committee includes a physician or two. 


During 1934 these hospitals cared for 4,4G2 cases of diphtheria. The average 
mortality was 7.2 per cent. These figures indicate that much remains to be accom- 
plished in the campaign for eradication of diphtheria. In the same year 26,246 cases 
of scarlet fever were admitted to these hospitals, a number larger than all other con- 
tagious diseases admitted to the hospitals combined. The average mortality was 
1.45 per cent. "With increasing use of preventive measures, one should expect to see 
the first figure considerably lower during the next few years and with more wide- 
spread and intelligent use of new forms of treatment, we should also expect to lower 
the mortality rate. Proper use of convalescent serum and the Dick serum gives us 
two fairly effective weapons of combating this disease. There were 5 917 cases of 
measles admitted to these hospitals in 1934. Region III seemed to suffer an un 
usually r-iolent type for their mortality rate was twice that of Region I and more tlian 
six times that of Regions II and M'. The rates respectively are 0.3 per cent 3 1 
per cent, and 0.96 per cent. About the same number of cases of pertussis as f 
measles were cared for in these hospitals. The average mortality was 7 9 
provided that the figure for one hospil.al is not included. This nartir-nln 
tion in Region IV reported 1,824 cases of pertussis in 1934 v,ith tbe r ^ 
low mortality rate of 1.07 per cent. The mortality figure of 7.9 cer ®“ari;ably 
phasize once again that pertussis is one of the mok danrrcroiis nf f i 
eases. A factor in thi.s situation, however, must be thaT usuallv , 
disease with complications arc hospitalized. .Smallpox against 1 ’T ' *^^**^^ 
a campaign for many ycar.s, caused only one death 

among a total of two hundred 
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and lifty-sbc cases admitted to these liospitals. In Begion I oiJj- one case was admit- 
ted among all the hospitals, and it was a fatal case. That figure speaks well for pre- 
ventive work in that region. Begion III cannot be so proud of their record with 
fifty-six cases reported. In Begion II, only four cases were reported, but in Begion 
r\’', one hundred and ninety-seven cases were reported with about seven-tenths of 
these being reported from one hospital (17). Among 4,S2i cases of chickenpo.x the 
mortality rate averaged 0.3 per cent. Among 383 cases of epidemic cerebrospinal 
meningitis, the mortality was 43.9 per cent, a rather discouraging figure indeed, but 
probably destined to be lower in the future when recently improved methods of treat- 
ment arc more widely used. 

Figures on other contagious diseases reflect outbreaks of various epidemics in 
different parts of the country, such as the amebic dysentery epidemics in Illinois, 
the encephalitis epidemic in Jlissouri, and fj-phoid fever outbreaks in several cities. 
More detailed information on those epidemics is given in previously published reports. 

SUJIJIARV AXD SUGGESTIOXS 

It is readily seen from this review that the contagious disease hospitals of the 
United States and Canada are far from being what they should be. There is per- 
haps some excuse for the lack of x-ray facilities in so many, but this can certainlj- 
not bo urged for the inadequacy of their laboratorii' facilities. These criticisms hold 
true for many of even the larger hospitals. It would seem that under the circum- 
.stancos some other provision for the c.are of contagious disease cases should be made 
than is at present available. 

IVould it not bo better in smaller communities for the contagious cases to be 
taken care of in connection with some well-recognized hospital where general facilities 
on the care of sick patients are available? Tliis could be done by most communities 
without any increase in cost and would certainly result in better treatment of the 
patients. This does not n'sualize the necessity of including these cases on a floor 
of the hospital, but there should bo some definite physic.al connection, and certainly, 
if it did nothing more, it would make available nursing care and medical attention 
which is not readily attainable in most instances. 

It should be borne in mind that this survey covers a comparatively few of the hos- 
pitals which arc designated contagious disease hospitals. As a matter of fact, most 
of the smaller ones which have been eliminated are used simply as places to put pa- 
tients with contagious diseases so that there will not be a danger to the community, 
but without any, or at best inadequate, care for the patient himself. 

This report completes the review of contagious disease hospitals. 

The committee takes this opportunity to thanl: all persons in fliis country and 
Canada who so kindly took the trouble to sec that the questionnaires were filled out 
and returned to us. 
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Tlie American Board of Pediatrics reports the results of three examinations 
held in October and November. 

On October 22, in San Francisco, 19 men were examined. Ten were passed, and 
9 failed. Of the number passing, one was in Group 1, 5 in Group II, and 4 in 
Group III. Of tlic number who failed, 3 were in Group I, one in Group II, and 5 
in Group III. Figured on a percentage basis 52+ per cent passed and 48- per cent 
failed. 

On November 15, in Baltimore, 34 men were examined. Twenty-live were passed, 
and 9 failed. Of the number who passed, 2 were in Group I, 10 in Group II, and 
13 in Group III. Of the number who failed, 2 were in Group I, 5 in Group II, and 

2 in Group III. The percentage on this examination shows 73.5 per cent passed 
and 2G.5 per cent failed. 

On November 19, in Cincinnati, 32 men were examined. Twenty-six passed, and 
G failed. Of the number who passed, 3 were in Group I, 6 in Group H, and 17 
in Group III. Of the number who failed, 2 were in Group I, one in Group II, and 

3 in Group III. 

Grouping these three examinations together, 85 were examined: 61, or 71.8 
per cent, passed and 24, or 28.2 per cent, failed. Of the number who passed, 6 
were in Group I, 21 in Group II, and 34 in Group III. Of the number who failed, 
7 were in Group I, 12 in Group II, and 10 in Group III. 

The following men and women have been certified by the American Board of 
Pediatrics since the last report. Fifty-one of these men and women were ex- 
amined. 


Jessie M. Bierman, Helena, Mont. 
Kenneth Blanchard, East Orange, N. J, 
George E. Brockway, Brooklyn, N. Y. 
Leon H. Dembo, Cleveland, Ohio 
Banico Fcinberg, Providence, R. I. 
Sandor A. Levinsohn, Paterson, N. J. 
Harry A. Ong, IVashington, D. C. 
Edward IVarren Ripley, ^lontclair, N. J. 
W. Russell Smith, New York, N. Y. 

.T. Hart Toland, Philadelphia, Pa. 
Frederick H. von Hofe, East Orange, 
N. J. 

.lames Robert Adams, Charlotte, N. C. 
IVilliam .Staton Andcr.«on, 'Washington, 
D. C. 


John Edmund Ashby, Dallas, Texas 
Leo Batell, Forest Hills, N. Y. 

Allan Penny Bloxsom, Houston, Texas 
Maxwell Bogin, Bridgeport, Conn. 

Carl C. Fischer, Philadelphia, Pa. 
Kenneth B. Geddio, High Point, N. C. 
Thomas Archer Gibson, Winchester, Va. 
Ernest Foster Gordon, New Haven, Conn. 
.rUgie S. Hurt, Jr., Richmond, Va. 
Arthur Hill London, Jr., Durham, N. C. 
Irving Matusoff, Brooklyn, N. Y. 
Francis Charles McDonald, Boston, Mass. 
Robert Carey McGahee, Augusta, Ga. 
Rhoda May Mickey, ValliaUa, N. Y. 
Philip A. Mulherin, Augusta, Ga. 
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■Tiilian P. Price, Plorcncc, S. C. 

Donald Edward Robinson, Burlington, 

C. 

Allan Roos, Xow York, Jv. Y*. 

Jolin At. Saundcr-, Xashiille, Tenn 
Suzanne Schaefer, Ken Orleans, La. 
S.iniuel Singer, Philadelphia, Pa. 

Reuben Turner, Xen Y’ork, K. Y’. 
Robert 0. X. AVarren, AVilmington, Del. 
.Tames llenr\ Bahrcnburg, Canton, Ohio 
Samuel Sidnci Bemstein, Detroit, Mieli 
William AV. Briant, Jr., Pittsburgh, Pa 
Alerlm L Coopei, Cincinnati, Ohio 
Robert J. Cooper, Pontiac, Mich. 
ila\ Doutdi, St. Louis, AIo 
.leroiiie Diamond, St Louis, JIo. 

S imuel D Bdelm.in, Columbus, Ohio 
Ernest Ekcrmeior, Xenia, Ohio 


Arthur J. Horesh. Cleveland, Ohio 
Irvin R. Itkoff, Cincinnati, Ohio 
BockweU AT. Kempton, Saginavr, Mich. 
Ilarrj C, Kendall, Cincinnati, Ohio 
Carl A. Koch, Cincinnati, Ohio 
Daniel B. Landau, Hannibal, Mo 
AS'aldo E. Kelson, Cincinnati, Ohio 
AYilliam AVoodnard Nicholson, Louisiille, 
Ky. 

Carl J. Ochs, Cincinnati, Ohio 
Atargaret Knight Patterson, Detroit, 
Mich. 

Louise W. Rauh, Cincinnati, Ohio 
Clare R. Rittershofer, Cincinnati, Ohio 
Charles Lee Shafer, Alansfield, Ohio 
Aaion ^Vllcn Shaper, Louisiille, Kj. 
Inman Smith, Trion, Ga. 

J. Gay A'an Dermark, CoMngton, Kj. 
Alaunce Bernard AVeiner, Detroit, Mich. 


Polloning the action taken by the assembly of the official delegates of the 
thirtj eight goiernracnts attending the first congress in Pans in 1D33, the Second 
International Congress for the Protection of Infancy will be held in Rome. 

The date, approicd bj the Italian government, is fixed for the days October 4 to 
8, 1037, ininicdiiitcl,! after the Pourth International Pediatric Congress ivliich mil 
take place al«o in Rome, September 27 to 30, 1037, at the time of the bimil 
lenanan celebration of the Emperor Caesar Augustus 

The official I.angungcs are English, Prencli, German, Italian, and Spanish. 

Admi'-sioii to the C'ongre..s is open to all those ulio in the field of their respec 
tive actiiitj take an inteie«t iii the multiform problems of the protection and 
assistance of nifancj : doctors (pediatrists, obstetricians, hygienists), jurists, 
pedagogues, and administrators of uorks of assistance. 

The subscription rate is 100 Italian lire. Those nho nisli the Transactions of 
the Congress should add 30 Italian lire The fee must be =ent to the treasurer of the 
committee Dr. Egidi, Corso Braiiiantc 29, Torino 120. 

The program of the Congress, with the dates of the inauguration, scientific meet 
mgs, Msits, receptions, mil bo sent afternard to all subscribers 

For information concerning traiel, railuai rates, and reductions and for larious 
f.icilitics of sojourn (hotels, gasoline, etc.) foreign lisitors should eommunicatc 
mth the bureaus of the Italian Company of Tourism (CI.T.) in the dilTeicnt conn 

tries 

For general correspondence and for the first section address Prof. G. B. Allaria, 
President of the Organizing Committee, Corso Bramante 29, Torino 120. For cor 
rcspondence of the second section address Dr. Paolo Gaetano, member of the organ 
izing committee for the second section (via Angelo Brofferio 9, Roma). 
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Organizing Committee 

’rof. Giovanni Battista Allaria — Director of the Pediatric Institute of the Royal 
TJniversity of Turin, president of the Italian Pediatric Society; president. 
)r. Paolo Gaetano — S. Attorney General of the Supreme Court of the Kingdom 
of Italy, vice president committed of the Italian Union of assistance to 
infancy (Section of the "Union Internationale de secours aux enfants” 
de Geneve), vice president. 

Prof. Nicola Pende — ^Director of the Institute of Medical Pathology of the Univer- 
sity of Rome, Senator of the Kingdom. 

Prof. Francesco Valagussa — Director of the “Prevcntorio Maraini" in Rome, 
Senator of the Kingdom. 

Directions Concerning the Deports, the Comiminicaiions, and the Discussions 
[. Subjects of reports. 

First section — h 3 -gienic and sanitarj- aspects 

1. Preventive measures against infant mortality from diseases of nutrition; 

2. The institution of climatic colonies for children; 

3. The sanitarj- assistance to children of Europeans in colonial countries; 

4. The physical training for school children; 

5. Preventive measures against tiie sanitarj- inferiority of illegitimate children. 

Second section — juridical and social aspects 

1. The social foresight in reference to minors and the international agreements; 

2. The destiny of sons in the case of annulment or dissolution of marriage from 
the juridical and social point of view; 

3. In what manner the legislator can intervene for carrying into execution the 
principles of the statement of Geneva? 

4. The juridical protection of minors in international relations- 

5. The obligatory assistance to the mother and to illegitimate children 

The maximum space at tiie disposal of authors in the Transactions of the Con 
gress will be the following: 

For each relator — o,000 words, 

For each correlator — 1,000 words. 

For each individual communication — 700 words. 

For each .speaker nho intervenes in the di.'-cussions — 350 words 
Final dates for arranging for places on the program — May 30 1937 


The American Board of Pediatrics will hold an e.\uininatioi ' v 
on .Tan. 23, 1037, and another in Atlantic Citj- on .Sundav 'jun" r' ' 
ter date come.s between the meeting of the Aeademv" * ^^3/. This lat- 

American Medical Association. Further information in”” * ^ ®ceting of the 
for examination may be obtained from the secretary- T> appointments 

111. -'“"•^•^•A>arich,Winnetkn, 
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Dr. Arthur Stern, the organizer of the first milk dispensary and baby ivel- 
fare stations in Xeir Jersey, died November 28, 1936. Dr. Stern ivas born in 
Germany in ISOS and settled in Klizabeth, X. J., in 1S92. He had specialized in 
pediatrics since 1911 and was Chief of the Pediatric Department of the Elizabeth 
General Hospital, St. Elizabeth’s Hospital, and Alexian Brothers’ Hospital, of 
Elizabeth, H. J., besides being consulting physician to the Eahway Hospital of 
Kahway, A". J. 

Besides liis membership in the American Academy of Pediatrics, Dr. Stern was 
a Fellow of the American College of Physicians, Fellow of the Union Internationale 
de Secours aux Enfants, and formerly Commissioner of Health of the City of 
Elizabeth. Dr. Stern was of a kindly nature and intensely interested in the wel- 
fare of children; he was one of the pioneers in pediatric work in the state of 
A'ew Jersey. 
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:=^or half an hour of delightful entertainment, hear the 
“Saturday Night Serenade” on Columbia Broadcasting 
System at 9:30 EST; 8:30 CST; 7:30 MT; 6:30 PT. 


You’ll like it, Doctor! For lovers of good music there’s 
nothing better on the air. 


You’ll enjoy even the commercial announcements. 
They’ll interest you. 

The program is sponsored by Pet Milk Company, orig- 
inators of evaporated milk, producers of Irradiated Pet Milk 
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Illustrations a Distinct Feature of .. . 

PRACTICE OF MEDICINE 

By JONATHAN CAMPBELL MEAETNS, AI.D., LL.D., Professor of Medicine and 
Director of the Department of Medicine, McGill University; Physician-in-Chief, Eojral 
Victoria Hospital^ Montreal. 

1342 Pages. 505 Illustrations, 35 in Colors. 

Price, $10.00 


NOW READY 

This brand new “Practice of Medicine” 
has just come from the press and is now 
ready for delivery. It is not only a de- 
scripti\e account of individual diseases 
but also an attempt so far as our present 
knowledge goes to be a practical treatise 
on disease processes in general and how 
tlieso may be corrected along rational 
lines. Treatment is also handled along 
rational lines and the reasons explained 
as far as possible. It approaches the 
subject from a physiological and bio- 
chemical standpoint rather than from a 
pathologic anatomical one. The latter, 
liowever, is not neglected. 


21 CHAPTERS •• 

1. An Introduction to the Prac- 
tice of Medicine — 17 papes 

2. Diseases of the Nasopharj'nx 

and Mouth 30 pages 

3. Specific Infections of the 

Nasopharjnx and Mouth 59 pages 

4. Diseases of the Respiratorj' 

System 58 pages 

5 Diseases of the Lungs 99 pages 

C. Diseases of the Dungs (Con- 
tinued) 3S pages 

7. Diseases of the Circulatorj’' 

Sjstem 149 pages 

5. Diseases of the Serous Mem- 

branes, Mediastinum and 
Diaphragm 2G pages 

9. Diseases of the Hematopoi- 
etic System 58 pages 

10 Diseases of the Gastrointes- 
tinal Tract 113 pages 

11. Diseases of the Liver and 

Bile Passages 5S pages 



•• 1342 PAQES 

22. Diseases of Nutrition 20 pages 

13. Diseases of Metabolism (By 

E. H. Mason) C4 pages 

14. Diseases of the Ductless 
Glands (By E. H. Mason) — C8 pages 

15. Diseases of the Nervous Sys- 
tem (By J. N. Petersen) 1S4 pages 

16. Diseases of the Locomotor 

System 40 pages 

17. Diseases of the Urlnarj' 

System (By Walter DeM. 

Scrlver) 30 pages 

18. Infectious Diseases Con- 

veyed by Parenteral Inocu- 
lation 102 pages 

19. Diseases Due to Allergy’ 21 pages 

20. Diseases Due to Abnormal 

Environment 17 pages 

21. Diseases Due to Chemicals 

and Drugs — 23 pages 

Index 33 pages 


tsr Send for a copy of this new book fodny. 


The C. V. Mosby Company — Publishers — St. Louis, Mo. 
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WEATHER FORECAST— 

HEAVY SMOKEFALL 

S MOKE exerts a definite influ- 
ence on the weather at this 
season by reducing the amount 
of sunlight. Beginning in Sep- 
tember there is a steady rise in 
atmospheric pollution until in 
December it becomes double 
that of midsummer, according 
to a recent report of a two-year 
study made by the U. S. Public 
Health Service in ten of the 
largest American cities, repre- 
senting a population of millions. 

One of the most surprising find- 
ings was that there is no decrease 
in the dust content of the air Avetageatmosphcricpolluiioninl0UrgeAmericandties,lP3J-1933. 

j . ^ . Itisprobablethatcoadmonsatesimilannmanysmalleccmes 

either during or after a rain. especially -where soft coal is used and wind velocity is low. 



Winter Sunlight an Unreliable Antiricketic 

Atmospheric pollution is but one of many forces militating against the therapeutic effects 
of ultraviolet rays in winter. Others, to name only a few, are cloudiness, precipitation, 
and clothing. In winter, moreover, it is often impracticable to give sunbaths to infants 
during the very time they are most susceptible to rickets— the first six months of life. 


Dependable the Year ’Round 

OLEUM PERCOMORPHUM 

Price Subsiantially Reduced, Sept 1, 1936! 

The physician can dispel uncertainty in the treatment of rickets simply by prescribing a 
few drops of Oleum Percomorphum daily. It obviates the need for costly x-ray and 
serum tests in all but the most recalcitrant cases. The product has the advantage of having 
the same ratio of vitamins A to D as in cod liver oil, * with 100 rimes the potency. Each 
gram supplies not less than 60,000 vitamin A units and 8,500 D units (U.S.P.). This 
maximum vitamin potency in minimum bulk gives Oleum Percomorphum outstanding 
usefulness for young and premature infants. Constant bioassay and special processing 
of this antiricketic assure the stated vitamin potency and low percentage of fatty adds^ 
Supplied in 10 and 50 c.c bottles and 10-dtop capsules in boxes of 25 and 100.^ 

•tJ.S.P. miDifDum standard* 


MEAD JOHNSON & COMPANY Evnngvillo ! j- n r a 
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ACIDOSIS or ALKALOSIS? 
prescribe KARO 

.^IcrDS gnjorc arc iionnaily formccl in the 
body and eliminated — carbonic, lactic, phos- 
phoric and sulphuric. They arc almost com- 
pletel}' neutralized by base from cells, in- 
tercellular fluids and blood plasma. The 
body fluids thus maintain the normal faint 
alkalinity of pH 7.4. 

But the defensive mechanisms of the body 
capable of preventing changes in reaction 
may be deranged in disease with conse- 
quent acidosis or alkalosis. Acidosis is 
associated with hvpcrpnca, diarrhea, dehy- 
dration, anoxemia, circulatory or renal in- 
sufficiency; alkalosis with excessive breath- 
ing, vomiting. 

Treatment of acidosis is designed pri- 
marily to correct the underlying cause. In 
most types, fluids and fruit juices with Karo 
arc forced every hour. In cases a.ssociated 
with ketosis (except where it is a disturb- 
ance in carbohydrate metabolism, as in dia- 
betes mcllitus) 20% dextrose is given intra- 
venously at repeated intcn'als. In case of 
diabetes, insulin is given, by some authori- 
ties, simultaneously one unit for each gram 
of dextrose, until the condition is controlled. 

Treatment of alkalosis depends upon the causc.Thc most common varictj’in children 
IS that resulting from prolonged vomiting with loss of acid, salt and body water. No 
food is given by mouth except fluids with Karo, and saline intravenously. If alkalosis 
is the result of alkali administration in the presence of nephritis with poor kidney ex- 
cretion of salts, large amounts of fluids with Karo will favor excess base elimination. 
Alkalosis from excess alkali administration is alleviated by forcing fluids with Karo. 

In both acidosis and alkalosis, Karo is a carbohydrate of choice in the emergency of 
treatment. Karo consists of dextrins, m.altoscand dextrose (with a small percentage of 
sucrose added for flavor), not readily fermentable, rapidly absorbed and effectively utilized. 


Corn Products Consulting Service for Physicians 
is av.iilablc for further clinic. 1 I inforni.ition rc- 
g.irding K.iro. Ple.isc Address; Corn Products 
S.ilcs Company, Dept. G-11,I7 Battery Place, 
New York City. 



CAUSES 

OF ACIDOSIS 

I'XCESSIVH 

ACID FORMATION 

Acid 

Disturbance 

Starvation 

Accto-flcetic 

Cyclic \omitin4 

ILhydrorybiityric 

Diabetes 

Kcto^enic diet 

Asph>*xia 

Intestinal intoxication 

Lactic 

Respiratory failure 

Shock 

Burns 

1 DEFECTIVE ELIMINATION I 

Metabolite 

Disease 

Phosphate 

Nephritis 

Emphysema 

Carbonic ccid 

Respiratory obstruction 
Myocardial failure 
Narcosis 


1 CAUSES OF ALKALOSIS | 

EXCESSIV 

: LOSS OF ACID 
Hypet^’cntilation 

Tetany 

Cerebral lesions 

CO 2 

(rcspirator>’ center) 
Hysteria 

Excessive crying 

Vomiting 

HCl 

Pyloric stenosis 

Intestinal obstruction 

1 EXCESSIVE INTAKE OF ALKALI I 

NaHC0 3 

in Pyelitis 
in Nephritis 


From Kugetmasi’ "ClinicallVutritionitt 
Infancy and Childhood" — {Lippincott) 



ADVERTISEMENTS 


JS— ^OST preparations for feeding infants arti- 
ficially closely approximate breast milk in 
composition. They contain fat, protein, carbo- 
hydrates and mineral salts in correct proportions. 


SiMiLAC closely resembles breast milk in compo- 
sition, too. 

But SiMiLAC goes beyond this initial consideration 
in that it resembles breast milk in its digestive 
properties also. Like breast milk it forms no curd 
during gastric digestion. It has, like breast milk, a 
consistently zero curd tension. 

Samples for comparative curd tension tests or for 
test feedings gladly furnished on receipt of a request 
on your prescription blank. 


SIMILAC 






NOTE: SiMUAC is not adver- 
tised to the laity and no 
directions appear on or in 
the trade package. 

SiMirAC is made from fresh shim 
milk {casein modified] with 
added lactose, salts, milk fat, and 
vegetable and cod liver oils. 


M & R 


|[lf ^ I 


DIETETIC LABORATORIES, INC 

COLUMBUS. OHIO 
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Supplied in bottles con- 
taining 5 cc. and 50 cc. 
Special droppers deliver- 
ing 250 U.S P. vitaminD 
units per drop accom- 
pany each bottle. 


O NE of the prominent advantages of the most recent 
contribution to vitamin D therapy is that when 
given in milk it excels in antirachitic efficiency. Drisdol 
in Propylene Glycol diffuses completely in milk, unlike 
oily preparations which separate from the milk and ad- 
here to the bottle. Investigations have shown that 2 
drops of Drisdol in Propylene Glycol, when incorporated 
in the daily ration of milk, are sufficient for the preven- 
tion and cure of infantile rickets. Its use is therefore 
very economical. 

Write for literature and sanaple 



DRISDOL 

■niADEMARK 


Crystalline Vitamin D 

in propylene glycol 


WINTHROP 


WINTHROP CHEMICAL COMPANY, INC. 


PharmaceuttcaJs of merit for the phyncxan 
NEW YORK, N. Y. WINDSOR. ONT. 

Factories: Rensselaer, N. Y, — Windsor, Onl, 


465 t1 
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IN VOMITING OF INFANTS 



REDUCES Ml 



LK CURD TENSION 50% 




Without gelatme^ hurd^ tndtgesitble 
miik curds 


If GtlAli 




SPARKLING 

GELATINE 



O NE per cent of Knox Gelatine added to the 
formula reduces milk curd tension over 
50%. The curds instead of being tough and 
leathery, are emulsified — made softer and finer. 
This is an obvious advantage in vomiting. 

Colloidal ProtecHon — Knox Gelatine has 
an effective colloidal action. It helps to emul- 
sify ingested fats. Gelatine also serves as a 
protective agent when combined with fruit 
juices or with strained and raw foods. 

Growth Promotion — ^Knox Gelatine con- 
tains 85% of easily digested and assimilated 
protein, rich in lysine— a growth-promoting 
amino acid. Thus, it is a valuable supplement 
to the protein content of the diet. 

Knox Gelatine is made as carefully as an ampule 
solution, surpassing in all respects the mini- 
mum U. S. P. requirements; pH about 6.0; con- 
tains no carbohydrates; bacteriologically safe. 

Formula for Modification of Miik 
with Knox Gelatine 

Sprinkle two envelopes of Knox Gelatine on 
4 ounces of cold water. Allow to soak for ten 
minutes. Add 6 ounces of boiling water and 
stir until dissolved. Add 20 ounces of milk and 
ounces of carbohydrate. 

Send for this new, pertinent booklet. Mail coupon today. 

KNOX GELATINE LABORATORIES 
459 Knox Ave,, Johnsfown, N. Y. 

Send me ) our new booklet — 

The Use Of Gelatine in the 
Routine Feeding OF Infants. 

St 

State. 



c 


THE JOURNAL OF PEDIATRICS 


THE JOURNAL OF PEDIATRICS 


List of Correspondents 

Foreign 

Giuseppe Caronia, Borne, Italy Franz von Groer, Lemburg, Poland 

G. Illingworth H41ic, Paris, France Kenneth Tallerman, London, England 

A. Lichtenstein, Stockholm, Sweden 


United States and Canada 

(Correspondents nro Chairmen of Stnto Committees A.A.P.) 


REGION I 

Frederick F. Tisdall, Toronto, Canada 
Alton Goldbloom, Montreal, Canada 
Joseph I. Linde, New Haven, Conn. 
Margaret I. Handy, IVilmington, Del. 
Harry H. Donnally, Washington, D. C. 
Thomas A. Foster, Portland, Maine 
Fred B. Smith, Baltimore, Md. 

Warren Sisson, Boston, Mass. 

Franklin N. Eogors, Manchester, N. H. 
Stanley H. Nichols, Asbury Park, N. J. 
Carl H. Laws, Brooklyn, N. Y. 

Edward J. Wynkoop, Syracuse, N. Y. 
Joseph Stokes, Jr., Philadelphia, Pa. 
Edmund E. McCluskey, Pittsburgh, Pa. 
Henry E. Utter, Providence, E. I. 
Charles K. Johnson, Burlington, Vt. 

REGION III 

F. P. Gengenbach, Denver, Colo. 
Maurice L. Blatt, Chicago, 111. 

Dr. Matthew Winters, Indianapolis, Ind. 
Leo Forrest Hill, Des Moines, la. 

Paul G. Carson, Wichita, Kansas 
Bernard W. Carey, Detroit, Mich. 

E. J. Huenckens, ilinncapolis, Minn. 
Harry C. Berger, Kansas City, Mo. 
Clyde N. Moore, Omaha, Nebraska 
Ealph E. Pray, Fargo, N. D. 

Sterling H. Ashmun, Dayton, Ohio 
Goldie E. Zimmerman, Sioux Falls, S. D. 
Abraham B. Schwartz, Alilwaukce, Wis. 


REGION II 

Clifford L. Lamar, Birmingham, Ala. 
A. Crump Kirby, Little Eock, Ark. 
Warren Quillian, Coral Gables, Fla. 

M. Hines Boberts, Atlanta, Ga. 

Philip F. Barbour, Louisville, Ky. 
Eobert A. Strong, New Orleans, La. 

N. C. Womack, Jackson, Miss. 

Albert S. Boot, Baleigh, N. C. 

Clark H. Hall, Oklahoma City, Okla. 

D. Lcsesne Smith, Spartanburg, S. C. 
H. E. Casparis, Nashville, Tenn. 

Edwin G. Schwarz, Fort Worth, Texas 
James B. Stone, Eichmond, Va. 

J. Lewis Blanton, Fairmont, W. Va. 

REGION IV 

D. B. Leitch, Edmonton, Alta. 

Alfred Howard Spolin, Vancouver, B. C. 
Viv’ian Tnppan, Tucson, Ariz. 

Clifford D. Sweet, Oakland, Calif. 
Victor E. Stork, Los Angeles, Calif. 
Harmon A. Tremaine, Boise, Idaho 
Harold C. .Tocsting, Bntte, Montana 
Meldrum K. Wylder, Albuquerque, N. M. 
Joseph Bilderback, Portland, Ore. 
Barnet E. Bonar, Salt Lake City, Utah 
Herbert L. Moon, Seattle, Wash. 

Joseph Palma, Honolulu, Hawaii 


Officers of American Academy of Pediatrics 

PRESIDENT: Henry Dietrich, Los Angeles, Calif. 

Vice-President: 'l. K. DeBnys, New Orleans, La. 
Secretai-.y-Treasdrer : Clifford G. Grulee, Evanston, HI. 
Regionai, CitAntMEN: I. Louis C. Schroeder, New York, N. Y. 

IT. E. C. Mitchell, Memphis, Tenn. 
m. Henry Hclmholz, Rochester, Minn. 

IV. Edward B. Shaw, San Francisco, Calif. 




ABVBRTISE3IEXTS 


•7 




At //^^^08 !s 


'^^PHOr \\ ^^SEASE 

Db ,. \ / /’ 




) Z ;‘^5 '^Hox£> ^ 










SEPTIC OR 


^EPT0c6;^aC SORE THROAT 

°IP\THEBIA 


"The evaporation process removes (he risk oi BruceUa infection (undulant or 
Malta fever), diphtheria, loot and mouth disease, scarlet fever, septic or strep- 
tococcic sore throat, tuberculosis, typhoid and paratyphoid A and B fever and 
other diseases. . . . The use of unsweetened evaporated milk insures a safe, 
sterilised product, and if the bactericidal action of lactic acid is added the risk 
of milk-borne disease is eliminated." 

-DAVISON, WILBURT C.: Am. J. Dis. Child., Jan. 1935. 


Safety PLUS! 


The assured safety of Irradiated 
Carnation Milk (unsweetened 
evaporated) is an all-imporiant fac- 
tor. But other values, Mkewise as- 
smedly present, contribute sig- 
nificantly to the confi- 
dence with which this 
milk is employed in the 
construction of infant- 
feeding formulas. Con- 


trolled uniformity, ready digestihil- 
ity, added vitamin D potency, and 
universal availability have made 
Irradiated Carnation Milk the milk 
of choice with many pediatricians 
of highest standing, throughout the 
United States and Canada. 

CARNATION COMPANY 


MILWAUKEE, 

WISCONSIN 


SEATTLE, _ 
WASHINGTON ^ 



C l IRRADIATED 

pnation Milk 

"FROM CONTENTED COWS" 



WRITE /or 

Infant Eeecf* 
{a^/'asi au- 
thoTttailvc 
publlcQilogt 
for 

phyriciaos^ 
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IN 

Myasthenia Gravis 
AND 

Progressive or 
Pseud oh ypertrophic 
Muscular 
Dystrophy 

Aminoacctic acid exerts a signifi- 
cant effect on urinar}’- and muscle 
creatine. 

Coincident with the altered crea- 
tine metabolism, definite, and in 
many instances remarkable, degrees 
of clinical improvement or amelio- 
ration of symptoms occur. Note- 
worthy alteration of the patient's 
subjective state occurs with signifi- 
cant diminution in the ever present 
and harassing sensation of fatigue. 





Return this coupon for information 


MERCK & CO. I nc. 


^(trinriny ists 

RAHWAY, N. J. 


★ 


Please send information relatnc 
to the use of Aminoacctic Acid 
Merck. 


State 


N.amc . . . . 

Street 

City 


M D 
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'Prominent men £re- 
quentlyTretain a person- * 
’al physician ■ to help 
them preserve' their 
health. But the most im- _■ 
.'portant time to have the 
^physician's supervision 
is during-the pre-sohool'- 
years, and particularly 
j ‘during the very fitstyeai 
f ol the indmdual's’ life. , 

li is extrerhely iinpdr- - , 
^itant -to .'provide proper 
|Vnutriti6i\ during .that * 
fust year, more impor- ' 

t t n ' it"tlra 'i<" "aa v ii ' i y a i e v r 

pennies. 


J cCrtE 

tnilt, thi S{ of vt:',,:h i«i 
by nnl4:i5 «r.d 
IVt 

cr-d 

livorV-.J:v:sKfh*- adi.'.sn 

S'.timrhbnd..; aV.^ v 
{orfnj-iq An Ar.'iTfiVv’l.c 
Va..'n cilbtt'J Ar 
cc.r..jr,Tiod'u-'};-;'r'\i i 

t.n.lftT lo i;-j- 

r-iri 

<■>1 rio'f.n. iM. c*tfcc,yrv- 
drv<'> sn-i suh.in ct.fr.l- 

c5lV n:aj 

vn phyMrtl 


Physicians agree that 
breast milk' from the 
normal mother is the 
^de^ I ood for the human 
irnfahC For infants de- 
prived of breast milk, 
it is only logical to 
ipiescribe a food which 
'resembles breast milk 
as closely as possible. 

S,M. A.,when diluted according to direc- 
tions, resemblesj breast milk riot only in 
percentages of Carbohydrate, protein, fat 
salts Cash) content, hut also in 
ti|e chemical arid physical constants of 
j*'-'ihe_Kind_ of . carbohydrate pre- 
sent, and in the correlation of the constitu- 
ehts. Prom the beginning s!m.A. has 
cCnfained enouCh vitamin D |lo prevent 
rickets and spesmophilia. The liberal 
pfovision of vijamin A is un'iform and 
,£^stantdii.S JiLA, throughoul- the' year 
V^ereas this failor is variabl'e in cows' 
iniih, tiesK or evaporated, ‘ 

Samples and literature are freely avail- 
able to physicians upon request. 


ly ’ V 


S.M.A. CORPORATION - - CLEVELAND. 


OHIO 
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No wonder so many doctors notv prescribe Stokely'sl 


Each one of Stokely’s Strained Foods 
is a choice product prepared by 
methods that guard against any ap- 
preciable loss of nutritional values 
(vitamin C and minerals) which baby 
must have. 

Each one is comminuted instead of 
being forced or mashed through sieves. 
This process, which supplies a texture 
smooth and fine enough for bottlefeed- 
ing with milk, makes these foods more 
substantial in form yet easily digestible. 

That’s why Stokely’s Strained Foods 
simplify the task of feeding baby — 
both in the first and second year. 

First, Stokely’s taste so good that 
baby takes them eagerly. Each one has 
such a fine, naturally delicious flavor 
that baby takes it without coaxing or 


forcing.Thus is eliminated the common 
difficulty of introducing strained foods 
to baby during the first year. 

Second, Stokely’s fuIler“body”makes 
the transition to second year foods 
easier. Because of the substantial tex- 
ture, it is more nearly like that of fruits 
and vegetables in the grown-up form 
which babies take the second year. 

Then, too, complete uniformity in 
flavor is assured at each feeding be- 
cause the salt or sugar is added under 
careful laboratory control. 

As a final safeguard, all Stokely’s 
Strained Foods are packed in golden 
enamel lined cans — ready to heat 
and serve. Stokely Brothers & Com- 
pany, 2397 South East Street, Indian- 
apolis, Indiana, 



Stokely 


’s 


rained Food 


for Baby 


/ the strained foods baby really likes / 
^ 

^ h ■_ Sf rained Green Beons, Tomofoes, 

I Apricots, Carrots, Spinoch, Prunes, 1 

Peas, Vegetable Soup, Cereol. 












PROTECTED IN GOLDEN 
ENAMEL LINED CANS 
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Ralston 

Super 

Farina 


Ever since Baby Ralston was welcomed 
by the medical profession three years ago, you’ve 
been telling us that it deserved a more fitting name. 
For, as so many doctors say, “This cereal is so much 
more than a splendid starting food for infants.” 

Its steadily-increasing demand and ever-widening 
distribution tell us how thoroughly you approve of 
the cereal itself. So, without making the slightest 
change in the product, we have changed the name 
from Baby Ralston to Ralston Super Farina because: 

As a palatable, quickly -cooked cereal tvhich 
provides all the nourishment and energy value 
of farina, plus generous quantities of vitamin B, 
calcium and iron — Ralston Super Farina is 


formerly called 

Baby Ralston 

A refined wheat cereal — 
rich in vitamin B — forti- 
fied with calcium and iron. 



• An Excellent Starting Cereal for Infants -An 
Appealing and Valuable Food for Adult Soft 
Diets • An Inexpensive, Healthful and Delicious 
Whole -Family Food 

You’ll be glad to tell your patients that Ralston 
Super Farina, owing to its growing popularity, is also 
being offered at a new low price. Samples for office 
distribution are gladly sent upon request. Use coupon. 


RALSTON PURINA COMPANY 
Dept. JP, 1983 Checkerboard Square, St. Louis, Missouri 
Please send me wraplesof thenew Ralston Super Farina- also 
copy of Research Laboratory Report on Ralston Super Farina 

Same 

Ci/y — 


-M. D. Addreis- 
State 
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Eli Lilly and Company 

FOUNDED i 8 76 

D^^aVtrs of ^{edicinal Products 


RESPIRATORY UBA 

(Vudencttured BncterM Antigen, Lilly) 


and 


PERTUSSIS UBA 

(Zfndeiiatured Bacterial Antigen, Lilly) 


The Krueger method of preparing bacterial an- 
tigens provides forthe release of the intracellular 
antigenic substances of the bacterial cells with- 
out alteration of their chemical character by heat 
or antiseptics. The immunological response to 
these natural antigens is of marked specificity. 

Packages 

Rcspiratorj' Pertussis *U BA* 

For parenteral use ’UBA*- 25 One 5-cc. \'ial 

'UBA'-30 One 5-cc.viaI *UBA'-28 One 30-cc. \'ial 
*UBA-32 One 20-cc. vial 

For topical use by the Proetz Pertussis Mixed ’UBA' 
displacement method *UBA*-65 One 5-cc. M’al 

’UBA'-35 One 30-cc. vial *UBA'-67 One 20-cc. vial 

SOLD THROUGH THE DRUG TRADE 


Prompt Attmtioii Qivm to Projessioml OjfcJuiries 


PRINCIPAL OFFICES AND LABORATORIES. INDIANAPOLIS, INDIANA, U. S. A. 



advertisements 
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THEY HAVE STOOD 
THE TEST! 

Two scientifically sound, carefully 
prepared products for infants, 
conceived and manufactured for 
physicians’ use, and placed in 
their hands to be judged solely at 
the Bar of professional opinion. 

Descriptive matter, and samples of Lactogen and Hylac will be 
sent gladly to physicians. Mail your professional blank to — 

NESTLE’S MILK PRODUCTS, Inc. 

155 East 44th Street Dept. LH New York City 



NURSERY GUIDE FOR 
MOTHERS AND NURSES 

By liOQls *\V, SaucFf Ph.I),, M.I)., Senior 
Atten(3Ing Pediatrician, Evanston Hospi- 
tal; Formerly Attending Physician Chi- 
cago Infant ’Welfare and Assistant At- 
tending Physician Children’s Memorial 
Hospital, Chicago. 20S pages, il" 

lustrated. Third Edition. Price, cloth, 
n'ilh jacket. $2.00. 

Completely rewritten third edition of a 
popular book for mothers and children’s 
nur.^es. Gives in clear, concise form es- 
sential details in the care and feeding of 
Infants and children. Does not give feed- 
ing formulas and prescriptions. 

C. V. Mosby Co. — Publifilicrs — St, I,ouis 



In Whooping 
Cough 

Aad in other persistent coughs 


NIPPLE COLLAPSE 

“/( i\ impn'isihlc to suck on a 
tnihout maJn'nc a rficaiim 
u/iiV/i collap*ics a svjt nijr7/>/e,"t 
, ntMAH AMJ Hill, 
On\y the Hvpoia ^\ipplc luis a rc-cnforceil 
lia«c tfiat resists nipple coUap'^c. 
fTlje Infant and Youn/c Qiild. Pluladclphja, Saundeni, 1929. 

HYGEIA 

THE sm NURSING BOmi AND HIPPIE 


E lixib B romaurate 

Is of Pre-eminent Therapeutic Value 

PHARMACOLOGIC ACTION: — Elixir Bro- 
maurate is a neurosedattve, antispasmodic and 
antiseptic. 

THERAPEUTIC EFFECT; — Elixir Bromaurate 
inhibits the coughing center, allays the nervous 
irritability, teheves the spasmodic attacks and 
cuts short the period of the illness. 

RESULTS:* — After a few days’ treatment, the 
cough IS less frequent and less severe the at- 
wck, arc shorter and milder and the' children 
rest and sleep better. In t»o or three weeks the 
cough Etodually ceases to the great satisfaction 
of the patient and the doctor. 

elixir bromaurate Is being used rou- 
tTncIy b> experienced pediatrists in all rTtTir'M 

?HrAn.WA -BRONCHms t d BRO ” 
CHIAL ASTHMA with excellent results. 

IN FOUR-OUNce ORIGINAL BOTTLE'S. 

The ascrage dosage U a teaspoonful csery 4 hours. 


^ Kindly line for a valuable booklet 

_____ hooptng Cotig/i 


COLD PHARMACAL CO., New York 
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Books for the Pediatrician 


Infant Nutrition 

Bn W . ‘McKim Marriott, Bb, Ml), Piofcs'soi of PetUatiics, Washington Unuersitj 
bchool of '\lei)icinc in Chief, St Boms Childrens Hospital, St Louis 

Jnd Edition >^31 p'lgcs 27 illustrations Bound in special v. ater-proof, \ei’nun“pioof 
cloth, with gold St imping Price, $4 50 

This booh rcpiO'-eiits the erj staHization of present daj belief in a field in ivluch for 
^ea^■^ tlieie hue been wide differences of opinion Xeaili half of tlie text deals with 
pcnernl consider itions of met iliohsni, normal nutiitiou, breast and aitificial feeding 
Ihe rem under diM tuscs chiellc the common nutritional diseases of uifancj, diarrhea, 
d}sentcrN, conuting, inhet^, 'Kurex, eti *stie‘'S is laid on the 'simple feeding formulas 
but the more (omple\ proptrations aic md slighted. Vitamins and then place in nutn 
tion are disi us'sed The \ niouh gastiointestmal disturbances and their tieatment are 
full} disciusod isjtcdnlh well so the feeding m treatment of diarrhea Nutrition 
m Its relation to inftctum m durus^ed it length 

Management of the Sick Infant 

pLuJri«^Unher''^in ®of <Lond ). Professor of Clinical 

dsco Chlldr^ i School, Visiting Pediatrician. San Fran- 

Pedfatric Man I Sables' Hospital, Oakland. Consulting 

m PcmatHcs Chief and "’m E Carter, M D , Instructor 

School ' Pediatric Out-Patient Department. Unuersits' of California Medical 

760 pages, 6x9, with 85 illustratiops Fourth edition, revised. Price, cloth, $10 00 

peculiarities of disease as it occurs in infancy. This edition 

hat\nv an W cL h f in such 3 manner 

noand cn aa ^1 iHustrations uic Original and speoiallj 

posed SO as to gi\e the reader pictures that will reallj help him in^his nork ^ ^ 

Examination of Children and 

Laboratory Methods 

School, Attendrng^Phjsfcto.’ Chndxen^s Dcpt^'*Cook%o^nw* Medical 
tnean. Sarah Morris Hospital for Chn^r?n''’o‘f 

190 pages, 7x10, with S5 ^ 

P-titioner who comes in 

Nursery Guide for Mothers and Nurses 

Formerly Attendin"‘phjs°Vnn'ailca^o 'infimt^Wel^re^aif'’^ Hospital; 

alclan Children's Memorial Hospital. Chicago '®nnre ana Assistant Attending Phy- 

208 pages, 5x7y„ illustrated Third Edition P„ee, cloth, with jacket, $200 

Completely rewritten third edition of a popular book for mothers n „ , 

Gives in clear, concise form essential details .n Hm ‘ 1 ! , children’s nurses 

children Hoes not gne feeding form„irs1nd%‘rcsen^ 

Crippled Children 

^o7'oklahonm^“ctc‘* U Wgcs.''i\l®,;,t'risrh'5Ll"ra?l"on^^^ 

S^lp^Wo shall bo glad to send copies of these books subject to your approval. 

The C. V. Mosby Company — Publishers — St- Louis, Mo- 
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NO PRICE PENALTY, DOCTOR, 



1 he keynote of modern-day buying 
is economy; mothers Avith groAving 
children are especially quick to 
appreciate sound food A'alue at a 
reasonable price. The large package 
of Cream of Wheal, retailing at 
about 23 cents, furnishes 50 gener- 
ous servings, or 3214 calorics of 
readily digested and assimilated 
food energy. 


source of energy. An average serv- 
ing of 250 gm. yields 165 calories 
Avhich may be doubled or trebled 
by the addition of cream and sugar, 
and butter Avdien desirable. 

Because its price is low, and be- 
cause it need not be cooked for more 
thanfifteenminutesforchildrenand 
adults. Cream of Wlieat is an econ- 
omy food value Avhich can hardly be 
duplicated in the present market 


Its composition of 11.8% protein, 
2.4% fat, and 72.5% carbohydrate 
provides essential nutritional requi- 
sites, Asell proportioned and in a 
palatable form. Its alkaline form- 
ing ash (0.7%) and appreciable 
mineral content go far in furnish- 


yin inieresdng and 
injormalite brochure, 
**The /?o/c of CarbO‘ 
hydrate Digestion and 
afelabolirm in the 
Ifody Rconomy,'* iriil 
promptty be famished 
to physicians on rr- 
quest. Please address 
The Crearn of Whrtd 
Corporation, .Uitjnr- 
{{finfis, Aftnrt. /Jrn{. 

JP-ti-3G 



THE CREAM OF WHEAT CORPORATION 
MINNEAPOLIS, MINN., U.S. A. 
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tliroiiglioiit tlie year 


Friedman* in a revieie of a decade of 
literature on infant feeding and nu- 
trition. presents therein the foUoiving 
significant obseriations: 

'^Harcnlicrp and \br4ni''on** «'tudicd the effects 
of large additKin-^ of larto-e to the diclar) of 
infant^. I'en infants recen ing from 12 to 15 per 
cent additional l.ietOHO in the milk !i»id no diar- 
rhea during the summer months and gained an 
a\erage of 22^1 ounre=i a month as compared 


^\llh 11}^ ounces for the controls. Si\ infants 
during the winter months gained an average of 
16 ounces a month as compared with 10 
ounces for the controls. Diarrhea was present 
onlv VMth infections of the upper respirator) 
tract, and v>as no more frequent than in the 
control group. Thev concluded that lactoee is 
neither an intestinal irritant nor a laxative.’ 

* rnrdmant '^amurj, tnfant /crrfing unti niitnlion a drmJr 

of prnfirrsi, tm J f)ts Child 19 1^3-190, January 35 

** [tarmberfi, I^utt and thramson, JlnroJd, The fffert 
of large amoitnis of mill sugar on ihr and milritinn 

of mfanxs, irch, Pcdutl 17 /» January 30 


!MERCK & CO. Inc. RAHWAY. N. J. 
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TO GUARD AGAINST 
NUTRITIONAL DEFICIENCY 


A PALATABLE LIQUID 
VITAMIN-MINERAL 
CONCENTRATE 

E ROFOSE is admi- 
rably suited to pre- 
vent the incidence of con- 
ditions due to dietary im- 
balance. Each teaspoon- 
ful contains the vitamin 
content of a comparable 
amount of cod liver oil 
(vitamins A and D), plus 
vitamins B and G and 
dicalcium phosphate, 
Trofose is pleasant to I 
taste, and effects gratify- 
ing weight gains in a 
short period. Supplied in 
4 oz. bottles. 

TROFOSE 



A DELICIOUS VITAMIN- 
MINERAL CEREAL 

V/M is a tasty blend of 
cereal grains, wheat germ, 
skimmed milk, dried yeast 
and malt — rich in vita- 
mins A, B and G and 
mineral salts. Taken as a 
cereal, hot or cold, by in- 
fants, pre-school and 
school children and 
adults, it represents a 
pleasant and potent 
means for furnishing the 
necessary accessory food 
supplements. Supplied in 
16 oz. packages. 

V/M CEREAL 


HUGH TEBAULT «c CO., Inc. 

General M otors Bldg., New York, N.Y. 




DOCTORS SAY 


4 ^4 


ad>ise >oung mothers to use P^rex 
) Nursing Dottles because the^ arc so eas* 
)I> cleaned and $afel> sterilized. Their 
heat resistant glass assures prompt feed- 
ings and a regular schedule.'* 

NURSES SAY 

*‘Wc certainlj noticed a difference in 
our maicrnil) vard when the superin- 
\ tendcnl started bu>ing P^rex Nursing 
Dollies. Thc«c scientihcalh designed 
* bottles are really ‘tougher’ and 1 
know that replacement cost has been 
grcall> reduced.” 

MOTHERS SAY 

L “It is such a pleasure to be able to take 
Babe’s bottle of formula out of the rc- 
j frigcralor and immediate!' pul »l into 
boiling water. PyreK Nursing Bottles 
sai e a mother lime and monc' 


Pjrcv Brand Nur'ing Bottles are the 
standard of cfficicnc' and cconom' in 
the modern nursen, whether it be in 
the homo or in the maternili ware! of a 
hospital. The' arc made in both eight 
ounce and four ounce sizes with narrow 
or wide mouth openings. 

*Tradc Mark Registered, U. S. Patent 
OIRcc. 


DUtributed by Otcctn-lHinoit Glass Company, 

pyre X 

NURSING BOTTLES 
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a ijcivz- cL^c J—c^c’cic t./ii’cctiaccii' 




ANTITOXIN; 


It has beem a year of appraisement and ever-increasing usage. 

The Globulin-Modified Lederle technique, embodying the 
principle of peptic digestion, is the only practical procedure 


which permits such a high degree of concentration of antitoxin 
and reduction in the amount of troublesome proteins — the 
cause of serum reactions. 

That is why Globulin Modified Antitoxins Lederle repre- 


• a reduction in the expected incidence and severity of serum disease; 

• less inconvenience to the patient; 

• a greater ease of administration; 

• a greater potency per cc^ 


At one of the outstanding hospitals ^50 patients treated with 
a Globulin Modified Antitoxin showed a serum disease rate of 


less than 5% — all indicating a delayed type of serum reaction. 




.1 Lederle Laboratories, inc. 

■ ,,\aV| 30 ROCKEFEllER PIAZA NEW YORK, N. Y, 

t cy ; 








A -A 


f v%iisi 




Ccntjfiion >; 


ef Lederle't 
eld antitoxim ^ 
xiubthtntivGh^' ^ 
t/lin Lederle M''Jif:ed 


ulin Lederle M'^dified 
— Diphtheria, Telanuf. 
Scarlet Feier^ Brji/peUs. 


Glthulin Modified Ar:U‘ 
texfKi Lederle art nfH' axail- 
able aha ferCai GaKtftr.t and 
Tetanus Gas Gangrene. 
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TEELAWUKET 

RANCH 

(In Southwestern Colorado near Mesa 
Verde National Park) 



T EELAWUKET makes a specialty 
of conditioning physically the 
adolescent boy or young man who is 
physically below par, who may be too 
soft as a result of too easy an environ- 
ment — who has failed to develop the 
sinew and bodily vigor to which he is 
rightfully entitled. 

It’s fascinating and a different life 
to “go western” — to ride with the cow- 
men in the mountains, to “tune in” 
quickly to the workaday life of a big 
2 ,lS 0 -acre cattle ranch and to become 
accustomed to the jingle of spurs and 
the click of high-heeled boots. 

In such an atmosphere is Teelawuket 
Ranch. It’s a life wholesome and 
clean, with sunshine, rainbow trout, 
cattle and horses, and the program is 
under the supervision of high-grade 
men who understand character build- 
ing. An astonishing physical “step- 
up” and a changed mental outlook are 
the end-results of an experience of this 
kind for city-reared boys. 

CLFor further information write Pr. H. 
C. Pollock, Mid-Westem Headquar- 
ters, Teelawuket Ranch, 4482 Wash- 
ington Blvd., St. Louis, Mo. 


More 

Unsaturated 
Fattq Acids.. 



ANALYSIS 

Unsoturuted Fat Constituents 

Determined by Iodine Absorption (Hanus Method) 

Evaporated Goat Milk . . . 

Iodine Number 39.06 
2 Evaporated Cow Milk . . . 

Iodine Number 33.06 

J Test made by Trues dail Labora- 
tories, Inc., Los Angeles 
2 Test made by Hunziker and Spit- 
zer, reported by the Indiana Agri- 
cultural Experimental Station, 
Bulletin No. 134. 

The disclosure that Meyenberg Evaporated Goat 
Milk contains approximately 20 per cent more 
unsaturated fatty acid compounds as compared 
with evaporated cows’ milk is important. Dr. W. 
McKim Marriott, in his recent book “Infant 
Nutrition,” page 61, states: “Recent observations 
would seem to indicate a relationship between 
deficiency of unsaturated fatty acids in the diet 
and some cases of infantile eczema.” 

The pure, sterile, standard quality of 
Meyenberg Evaporated Goat Milk makes 
its use advisable when prescribing special 
formulae for difficult feeding cases. Avail- 
able in 14 oz. size can (makes approximately 
one quart w'hen diluted with water). 

SOLD by high-grade grocers and phar- 
macies everywhere. 

Write for descriptive literature 
and clinical sample. 


Goat Milk Products Co. 

1039 Sonth Olive St. Los Angeles 


X J-Ll^ 
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Children Love Milk 
this 6-F/a vor Way 

• When children balk at milk, physicians frequently rec- 
ommend that it be made into tempting rennet-custard des- 
serts with the 6 different flavors of “JUNKET” Rennet 
Dessert Powder. This suggestion often works wonders with 
failing appetites, because children so universally love rennet- 
custards— and they digest much more quickly and easily 
than plain milk. Bland and non-irritating. 

FOR HOSPITALS 

"lUNKET" Rennet Des- "JUNKET" Rennet Tabled, not 
scrt Powder, 6 tempting swcelonedorflavored C^rtonsof 12 
flavors m 1 and 5 lb cans packages containing lOlablets each. 


Junket 

Hansen's Trade-Mark For 

RENNET POWDER 


ss 


/or making MILK hito 
Rennet-Custard DESSERTS ' 



COMPARE 
THESE CURD 
STRUCTURES 



Rennet - Custard 
Dessert, after mix- 
ture with artjfiaal gastne 
juice, showing the fine, 
soft, easily-digested curds. 



Fresh Pasteurized 
Milk, under same condi- 
tions as above, showTng 
I arger tougher curdsw hich 
take much longer to digest. 



marks of Chr Hansen s 
Laboratory, Inc , for its 
rennet and other food 
preparations. 


CROOKES 

coitosoi 

ARCENTUM 




r tclien Seasons Chan 


ge 



Intercurrent, intcrseasonal infections of special sense or- 
„ans are apt to reach epidemic proportions between sum- 
mer and fall. J Such infections of the eye, ear, nose rd 
throat, respond to effectice siher therapy. Crookes Collo 
sol Argentum (Colloidal Silver in Stable Protected Solu 
tion) provides sa/e. erectile, non-irritating silver action 
for all accessible mucous membrane infeefions, aentTor 
chroni^ im/iow mk of argyria. UTHien systemic fortifi 

:x";rsrt'‘sir' '"■'“'“■w.rSit: 

“Wlien it comes to Colloids, cal! for Crookes”. 

Send for complete catalogue. 

CeOOKES UBOIMTOeiES INC 


Dr . 
'“tfrrt 




-AGJP-ll 
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V\ellins Food 

A 

Milk Modifier 
for 

Infant Feeding 


Samples of Mellin's Food 
and literature sent to 
physicians upon request. 


Feeding the Well Baby 

"K^IXTURES for feeding the well baby 
prepared as directed from milk and 
Mellin’s Food provide for an intake of nour- 
ishment that furnishes for each pound of 
body weight amounts of protein, fat, 
carbohydrates, minerals and fluid that 
cover the requirements for these constitu- 
ents during the early period of life. 

'^HE relative proportions of these con- 
stituents are nicely adjusted and the 
energy value is supported by adequate 
calories. 


"pEEDING mixtures prepared according to 
these formulas are well digested, move- 
ments are usually normal, and as it is char- 
acteristic of most babies fed upon milk prop- 
erly modified with Mellin’s Food that they 
are not troubled with constipation, this 
annoying condition is not likely to occur. 

following this plan of feeding, the 
baby’s satisfactory progress may be 
expected. It therefore becomes a simple 
matter to feed the baby who is well and 
presents no difficulty other than that of 
being deprived of breast milk. 


Directions for using Mellin's Food 
are left entirely to the physician. 


Mellin's Food Company 
Boston^ Mass. 


MELLIN'S FOOD Produced by on mfujion ol Wheat Flour, Wheat 
Bran and Aiahud Barlay edmixfd Potassium i?/caroondfe-— con* 
listing exxenCio//y of Aialtose, Dtrtnns, Frottins ana Ahneraf Sails 
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h ecindtc 


VITAMIN "A” AND "D” INTAKE 


Mothers appreciate the ease and con- 
venience with which generous quan- 
tities of vitamins A and D may be 
given when Parke-Davis Halivcr Oil 
with Viostcroi is used. The small dose 
requited (four to five drops) may be 
gis'en by dropper, or the daily dose 
(eight to ten drops) may be added 
to the 24-hour formula. 

Hahver Oil wnth Viosterol is doubly 


appreciated during illness, when ap- 
petite and food tolerance are disturbed. 
In such cases, taking large amounts of 
oil, such as cod liver oil, may be a hard- 
ship. Haliver Oil with Viosterol can 
be given through an illness, and will 
not cause gastro-intestinal upset. The 
vitamins so supplied may aid in pro- 
ducing a favorable outcome of the ill- 
ness and in expediting convalescence. 


Parkc-Daiis Haliver Oil with Viojtcrol is supplied in 5-cc. and 50-cc. 
amber bottles with dropper, and in boxes of 25, too, 
and 250 3-minim capsules. 


Parke, Davis Company • Detroit 
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..a non-irritatinq antiseptic dye 
for use in qenito urinary infections 

Serenium is bacteriostatic to urinar}" pyogenic organisms. Its 
antiseptic action combats the infective processes and helps the 
physician to maintain suitable local treatment. It lessens the irri- 
tation and promotes the comfort of the patient. 

Serenium (diamino-etho.vy-azobenzene- hydrochloride) isadis- 
tinct chemical compound — an azo dye of high purity and uni- 
formity, especially prepared for the oral treatment of genito- 
urinaty infections. It is non-irritating, free from toxic effects and 
active in acid or alkaline urine. 

Serenium is available only under the Squibb label. It is dis- 
tributed in bottles of 25, 50 and 500 chocolate-coated tablets of 
0.1 Gm. each. Tlie usual adult dose is one tablet, three times a 
day after meals. 

For literature address Professional Service Dept., 745 Fifth Are., N. Y. 

E RiSquibb SiSons.New'K)rk 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE IBSa 
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CARTOSE 



—its purity and uniformity 
give one confidence 


Examine Cartose in every particular and you will find it 
has outstanding points of superiority. 

Different physicians prefer Cartose for different reasons. 

Here are five reasons — 

Freedom from excess salts and laxa- 
tive substances. 

Proportion of dextrins and malt 
sugars. 

Constant purity — uniform composition. 

High standard of bacterial purity. 

Ease of digestion and spaced absorption. 

When you prescribe 

CARtose for the CARbohydrate, 

you provide a pure, uniform dextrin-maltose-dextrose- 
sucrose carbohydrate prepared especially forinfant feeding. 


Other products — 

Hidex — a high dextrin^' (dextrin-maltose) powder. 
Kinney’s Vitamin B Extract. 

Kinney’s Cod Liver Oil Concentrate. 


'Doxirin— OlVr 

MaUoso— 


SCIENTIFIC SUGARS CO. 

Indianepolis, Indiana 
These products arc presented ethically 
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Sec the screiv cap closure which ive have recently adopted 

\ VALENTINE’S / 

MEAT JUICE 


Readily 

Assimilated 

Stimxdates 

Appetite 



Easily 

Administered 

Aids 

Digestion 


VIRGINIA 


Biologische Dateti £ut* den Kinderavzt 

OrunilzUfTc eincr Biolo^ie ties Kln(le‘!alters 

Erster Band ^^nc!l^tum (Korpcrffculolit. Korporlansrc Proportionon. Ilnbitus). Skelets> stem 
lUiit. Kroislniif. ^t^clnuun^J. Yon Piofessor Dr Joachim Brock, Jlarburff a L Mit 23 Abbildunp- 
cn XX. 2‘i2 Scitcn 10i2 R]M lb CO, gobundeii RM 19 00 

Z\\citerBand Atmnnc^nppnrat. Ilnrnorpane, Driism mit Inncrcr Sekretion. Ncr\cnMstcm. StolT- 
wooh*<ol (Kr.iftwctlmcl. Y iirmohauslialt, "W asscrwochscl. SaUcrbasonstoiTa cclisel), Bearbeitet 'On 
dcm Hcrau*5j;ober Profc'^sor Dr Joachim Brock, ^larburg a L , Professor Dr KriMn Thomas, 
Dui'sburfr. Piofossor Dr Albrecht Pcipcr, T\ uppertal-Barmen Mit 3S VbbiUlungen VIII, 321 
Seltcn 1934 RM 2G— . grebunden RM 27 20 

. . Da*; W ■* ' . gjg geschnebener Form ein enormes Tatsacben- 

iiiatcrial Die * am Schlu*;*; jedes Kapitels bew ahrt sich " ledei 

an^^pczelchnct 5usammenstellun&en del "ichtigsten Organ- und 

Hormonpriipar ^MUkommen 'smd Das Buch bietet niehr als 

dor Titcl bo«!agt. denn cs 'viid aiich flii den in der IClInik aibeitenden 'NVissenschaftler cm 
au^gczelchnclc*;, zu\crl i««igos Xach'^chlagewcrk *;oin 

..Beiichte Ubei die go-samte Ph'siologie “ 


Rontgendiagnostik und Strahlenthevapie 
in del* Kindevheilkunde 

Von 

Dr Med Joseph Becker 

PriNatdozLiit und Obcraxzt ocr Kindcrklinlk an der Uni\ersitat Bonn 

Mit 293 Abbildungen 302 Seitcn 1931 

RM 43 — , gebunden RM 4S — 


V D R D A G \ O N J U 1^ I U SPRINGER IX B E H L I X 
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THANKS TO YOU, 
DOCTOR, 

More mothers voted 
for me than for all the 
others combinedr’ 


lA 


/ 


Out 




50.69^! 


, 114 rcpVies W ^ .lo=e 
Oul 50,332 a-^ (oWom's--- 

TOOD "i 


ViS>% 

10.8'^ 

42.270 








14 .o'/® 
10 0*^ 
6 . 97 ® 


■^^■‘^'7'’ * Gerber'S 
^1 


• Two national magazine groups, acting 
entirely independently, asked 200,000 
readers: “What brand of strained haby 
foods do you use?"’ 

And more mothers ivrote the name 
“Gerber’s” than all other lirands com- 
bined! The exact figures and percent- 
ages are shoim at the left. 

We ivant to thank j’ou and the thou- 
sands of other doctors is'hose recom- 
mendations to mothers have resulted in 
this overwhelming national preference 
for Gerber’s. We also wish to pledge a 
continuation of the policy that has ivon 
your support: 

Gerber never has and never ivill give 
feeding formulas or medical suggestions. 
Gerber ivill continue to emphasize that 
each haby is an individual problem and 
to advise mothers to consult their 
physicians. And Gerber ivill con- 
tinue to provide strained foods in 
as basic form as possible so that 
your diet instructions may 
followed to the letter. 


SJiaUcr^Conhrd Strained Foods 

STIWIMI) lOMMOFS, r.nrf N m DF^T‘), 

c \HROTs FI \s, vFiNVrn, mgftkbif. «olp. 

M su, FU\Nts \M> CFUF M.. 


* COMPANY', Fremont, Mich 
I {In Canada. Grown and Packed hy Fine Foods of 
; Canada, Ltd . Tocumseh, Ont ) 

I Please send mo free specimen copj of the new 32- 
I Sf I ® Bool" frninfr authontatue informa- 

• l?n ?" ^ ""‘Jerstand that sou 

; Mtionron rets to my 

I NAME 


ADDRESS 

CITY 


STATE 
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STRENGTH in ihe form of rich red 
blood carrying oxygen and nulri- 
lion lo every organ of Ihe body. 

ENDURANCE against the ravages 
of disease and infection through 
increased vitality of the tissues. 

FERRATOSE 

ARSENOFERRATOSE 

ARSENOFERRATOSE mth Copper 
Delightfully Palatable Elixirs 
of the N o n - A s t r i n g e n t 
"FOOD IRON" Bi-Ferratin 









RARE CHEMICALS, INC. 

rr " .y/terf/ 

NEPERA PARK, N.Y. 



The Journal of Pediatrics 

YoL. 9 XoVElIBER, 1936 


Original Communications 


CONGENITAL SYPHILIS 

Ik tuc Light of Thirty Years’ Investigation- op the Spirochete axo 
Twexty-Pive Years’ Experience With Saia'arsan' 

Erich HoFPMAxx.t Bonn, Germany 
Translated hy H. A. Haynes, Jr., M.D., Ann Arbor, Mich. 


foreword 


I T WAS for three reasons that I decided to publish my lectures given 
in Santander on the problem of congenital syphilis. First, much 
confusion and misunderstanding remained in spite of Matzenauer’s 
advances (1903) and the definite results of etiologie investigations in 
Germany since 1903. Newly acquired facts made a new presentation 
desirable, especially as they can be vouched for from personal experience. 

Second, I wished to present the results of Gei-man research in other 
countries for the infonnation of physicians and to clear up misunder- 
standings which arc still hindering the battle against this world 
epidemic. 

And thii'd, I am convinced that today this subject demands closer 
cooperation between pediatricians, syphilologists, gynecologists, pathol- 
ogists, and those engaged in other branches of medicine. However, in 
the sucec-ssful struggle for the freeing of humanity from the scourge 
of syphilis, it is especially impoitnnt to prevent the transmission of the 
disease, falsely called hereditary syjihilis, and thereby free innocent 
children from the curse of a generalized infection with which they 
become afflietod even before birth. ^May this goal soon be reached by 
eveiw friend of humanity, and may further useful contributions follow 
this unified presentation. Then, indeed, the elimination of syphilis 
will no longer be pointed to as Utopian. 


Bonn, December 31, 1935. 


Erich HorFjiAxx. 
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I. INTRODUCTION 

T he advances which have been made diu-ing the past thirtj- years 
in tlic etiology and experimental investigation of acquired syphilis 
have become i-cry important in tlie presentation of the theoiy of con- 
genital syphilis. In spite of these advances, widespread fallacies exist 
wliich have not yet been clarified. As in the field of tuberculosis, 
famous clinicians and pathologists, such as P. Tticord, R. Virchow, A. 
Founiiev, .\. Xeisscr, endeavored to determine the limits and nature of 
.sypliilis before the discovery of its etiologic agent and before satisfac- 
tory experimental animals were available. In spite of clinical expe- 
rience, they reached false conclusions which hai-e persisted and which 
even today influence some physicians. In both of these chronic and 
])olymorphous diseases, wliose differentiation from diseases clinically 
I'csembling them was once so difficult, a well-grounded study could begin 
only after diseoverv of their etiologic agents. By the introduction of 
exact methods of investigation Robert Koeli. who died twenty -five years 
ago, Hi’s! lightened the gloom of tuberculosis with the flame of his 
genius more than fifty years ago (1882), while onlj^ thirtj' j'ears have 
passed since tlie discoveiy of the spirochete of syphilis (Schaudinn and 
Hoffmann') • By the introduetion of experimental syphilis (Metsch- 
nikoff-Roux''), the serologic reaction (A.v. ’Wassermann^), and spinal 
fluid diagnosis, ■* valualile supplements were found which, together with 
tlie discoveiy of Fritz Schaudinn, placed us for the first time on a 
definite liasis regarding the recognition of the pathogenesis of congenital 
sj'philis. In connection with proof of the curative and preventive action 
of atoxj'l (P. Uhlenhuth, E. Hoffmann, Salmon, and others), Paul 
Ehrlich created modern chemical thcrapj', wliich, following the intro- 
duction of avscnobeuzol (1910),'' has laid the foundation for the preven- 
tion of and for an efficient battle against congenital sj'philis. 

If I review, in four lectures, the greatest advances in a field which 
is covered by a voluminous literature, it seems to mo better to consider 
more fully the new discoveries of worth ratlier than the older pathology 
and sj'mptomatologj'. These new discoveries have altered our position 
in regard to this problem and have made us more optimistic, in spite of 
some crroneou.s views which have persisted. The time has come to draw 

’F/r.^t 'iiscovcrj' Jl.arch 3. followinp Joint research at the Berliner H.autkiinih 
(CharlUJ. first publication April 25. 1305. in the publication of the Kalseiiichen 
(..e.>!untlholt.samt (sec Wien kiln. Wchnschr. 1935. No. 32 and Vortr.ige und Urkun<len 
r-tc., I'eriafr S. Kargcr. 1930). Here there is an exact description of the discover}- 
of tlic ctioloplc asent of .sj-philis (Appendix 122-124) as •n-cll as a reprint of the 
tlr.st lour OTlijinal articles. 

-In apes in Ipm, in rabbits, Bertarcin and Volpino in the eve in 1900. Parodi in 
the te.sticle in 1907. and B. Hoffmann. LObe .and Muizor in the skin of the testicle in 
190S first found tho Mrus (primary syphiloma), 

’In 1906. on Iho ba®!*? of the complement fixation reaction of IBordet. In conjunction 
ndth A. XoKscr and C. Bruck. 

^\ftor Quincke's dl«Jcovcr>- of the lumbar puncture, Ravnut. Slcnrd. and others in- 
troduced tKe. and R’ac'jormann and Plaut supplemented It by the specific reaction. 

In rabbit*? in 1909 (in collaboiatlon with Bortlieim and Ha(a) ; in nuin 
in 1910; ncosalvarsan in 1912. 
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conclusions, clearly and emphatically, from these advances and to make 
our goal the elimination of this once dreaded scourge, laying stress on 
familial and social problems. Many details are to be found in the new 
Handbuch, in articles by Eietschel, E. Miiller, Pehu, Kerl, and others, 
while as yet the fourth rmlume of the French work “Traits de la 
Sjlihilis”" (Jeanselme) has not been published. As the literature is 
voluminous and manj' publications are of doubtful value, I believe it 
better to limit myself to the accepted facts and views which are of prac- 
tical import for the elimination of congenital sjqibilis. 

Owing to the frequency of transmission of S 3 'philis to the fetus, 
syphilis has always assumed a special position among the chronic infec- 
tious diseases. Premature interruption of pregnancy and expulsion of a 
macerated fetus are consequences of this disease which have been 
ascribed to a very early infection, explained by ‘ ‘ germinative transmis- 
sion” and even blastophthoria. This assumption was made by^ Para- 
celsus, who rvrote in 1529, "Fit morbus hereditarius, et transit a patre 
ad filium.” In a noteworthy manner, Ambroise Pare in 1633 said, 
"Souvent on voit sortir les petits enfants hors le ventre de leurs mM'es 
ayant cette maladie, et tot apres, avoir plusieurs pustules sur leurs 
corps ; lesquels estant ainsi infe.stes, baillent la verole a autant de noux’- 
rices qui les allaitent.”® 

Such strictly clinical observations explain the choice of the term 
"hereditary,” which was formeidy so genei’ally accepted that its exclu- 
sion from the terminology of many countries appears to be difficult. 
Nevertheless, this tenn should be avoided, because the transmission of 
the spirochete of syphilis has nothing to do with heredity, the laws of 
which are now Imoum. Instead, the present term "congenital syphilis” 
has become fairly generally accepted. Objection has at times been 
raised to this designation because it suggests infection through concep- 
tion, and the terms "syphilis innata” and "connatalis” have been 
suggested to replace "congenital syphilis.” I support this change in 
tcminology and E. Miiller, Pehu and Kerl liave cited the latter names 
in their new Handbuch articles. Thus I may designate as "syphilis 
innata” the severe fetal forms now called congenital syphilis in the 
French literature, and as "syphilis connatalis and postnatalis” the 
milder forms which first appear after birth. From these diaplacental 
infections, those infections occurring during and after birth must he 
distiuguished as acquired infant sypliilis, "syphilis acquisita infantum,” 
as we shall see later, the rarer mixed infection, “syphilis binaria.” 


uroan und Semvarzonberfr, 
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n. PATHOGENESIS (JIETHOD OP TRANSMISSION) 

Whether a gemiinative transmission is possible or whether in sj-philis, 
as in all other infections diseases, infection becomes established later in 
the course of pregnancj- through the placenta and umbilical cord, is a 
question of decisive importance in regard to further problems, especially 
that of prevention. As will be seen below, the course of infection is 
explained in the latter sense by our investigations. The opposing views 
of certain physicians, who cannot renounce old familiar and beloved 
theories, similar to the opposition of Rudolf Virchow to Robert Koch’s 
discover}', cannot seriously oppose the newly won facts. 

A. Theory of Germinative (Paternal) Syphilis . — The studies of the 
late Rudolf Slatzenauer in 1903, shortlj’’ before the discovery of the 
spirochete, had shaken the theory of paternal syphilis so strongly that 
many experienced clinicians were alread}’^ turning from it. Although my 
teacher, Edmund Lesser, as well as E. Finger and others, strongly sup- 
ported this theorj' of paternal transmission, which was contrary to sound 
reasoning and which confused rather than helped the young physician, 
I had loiovTi it to be incorrect even before Matzenauer’s famous publica- 
tion in Vienna. However, at that time, I refrained from opposing this 
theorj' out of consideration for my teacher. Since the discovery of the 
spirochete, this theoiy’ lias become entirely untenable. 

Because syphilis is usually introduced into the family by the father, 
the older physicians suspected that a “purely pateraal transmission” 
could occur, thus sparing the mother from the disease, and that the 
“guilt” of the procreator would be visited on the children (and chil- 
dren’s cliildreii). This supposition, which was indeed incompatible with 
the knomi contagious nature of the virus of syphilis, became strength- 
ened in the minds of clinicians. Before the discovery of the Wassermann 
reaction, mothers of syphilitic children were at times found to exhibit 
no sj'mptoms or clinical manifestations of syphilis, even after most 
thorough examinations. It was already knomi at that time that the 
tendency of syphilis was iirolonged latenc}" in the early as well as in the 
late stages. But the entirely asymptomatic course, the “silent infec- 
tion,” was only admitlecl later after animal experimentation (rabbits) by 
Kolle and others. Certainly Matzenaucr had already referred to it and 
to the fact that in a series of mothers of definitely syphilitic children, 
suggestive and even positive signs (adenopathy, leucoderma, essential 
alopecia, etc.) could be demonstrated by a ven- thorough clinical exami- 
nation. Tliis idea of an asymptomatic syphilis later became confirmed 
by numerous serologic examinations and has given rise to the idea that 
every mother of a syphilitic child has either a latent or active infection, 

Hoffmann, AeUolo^ic tier Syphilis, Sprinfror. lt»06, p. 42. The importanco of 
pplroclictcs in liio mother anti fetup as well a? In the fetal inomhranos is ernpJiasfzecl 
iicre. 
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and that she is the carrier of the infection. Statistics which support this 
are so frequently published and cited in texts that I need not discuss 
them here. 

In support of the theory of paternal syphilis, which formerly Kasso- 
witz, A. Fournier, etc., and even today Finger, Hochsinger,*® Fischl, 
Almkvist, Slutzer, and others would not renounce, are a few observations 
which are regarded by critical clinicians only as rare accidents. Thus, 
families are described in whieh a syphilitic husband has been the fafher 
of a syphilitic child by a supposedly healthy wife, while she has later 
given birth to a normal child by a healthy husband, and all serologic 
examinations of the mother and child (spinal fluid, roentgen ray evi- 
dence?) have remained consistently negative. One such observation was 
published in 1929 by J. Almkvist, the well-known Swedish syphilog- 
rapher. This was translated into French bj' Pehu. 

Nov. 4, 1914, a mother gave birth to an infant weighing 2,050 gm. who had 
a syphilitic papular eruption and positive Was.'ermann reaction. Examination of 
the mother did not reveal any reason for supposing the existence of syphilis, either 
clinically or serologically. This woman has boon serologically examined 36 times in 
the past 14 years, always with negative results. June 29, 1935, about 10% years 
after the birth of the syphilitie child, she married another husband and was delivered 
of a child weighing 3,920 gm., completely healthy and showing no symptoms of 
syphilis. Tliis infant and his mother have been followed by Almkvist; neither has 
presented clinically or serologically any evidence of syphilis. Thus this physician 
concludes that the syphilis of the first infant was of paternal origin. 

The above case shows more than leu years’ iutevval between the births 
of the syphilitie and the healthy infant. During such a long period 
the transmissibility of syphilis usually disappears spontaneously, thus 
making possible the formulation of the “laws of marriage” of the older 
clinicians. The birth of a healthy infant is easily explained by the long 
lapse of time and the fact that the mother probably had a previous latent 
or manifest syphilis, perhaps healing later spontaneously. Negative 
serologic reactions do at times occur in syphilis of long duration. Sig- 
nificant conclusion can obviously not he made on the basis of one or two 
rare cases. 

This is still more true in cases in which treatment of the father alone 
iias led to the birth of a normal child after or between the birth of other 
syphilitic children. Today, such observations must he regarded as co- 
incidences, because formerly treatment consisted only of mercurials 
wiiich could influence the transmission of syphilis hut slightly, as eom- 
parod witli snlvarsan. 

Through similar clinical observations, the opinion became established 
lhat the sperm of syphilitie men commonly contained and transmitted 
the germ of the disease. However, since tlie size of fhe spirochete in 
enmpnr i^nn with the sperm liead lias become known, this theory has had 

ilrr KinacrhM))tiinrV untl ihren * 

oUl ctf^rtrlno H rrcAPnlra by ono wWI |n thh thoorv 



574 


THE JOUKXAL OF PEDIATRICS 


t(,. l;e al)au<loned. The partisans of paternal transmission now consider a 
“granular virus form" to account for the infection of the ovum. That 
is also not justifiable, in spite of the intercession of Levaditi, Hochsinger, 
Meirovrsky, and others.’^ 

Further, through experiments on apes and rabbits, the “infectiousness 
of the speim" of syphilitic men has been proved, and it cannot be denied 
that, in contrast to reported negative results (A. Neisser, E. Hoffmann 
and others), at times positive results ensue (Finger and Landsteiner, 
Ulileuhuth and Jliilzer and others). These experiments cannot be of 
great value because, if the sperm flow contains manj- spirochetes, the 
mother will be infected by such a contagious disease before the oinim, 
which in early development is protected so well liy Nature by virtue of 
its membranes and living metabolic processes. 

All clinical observations support the fact that si'philis is usually trans- 
mitted by spirochetes occurring in erosions, etc., of the skin or mucous 
membranes, while it has not been proved that the sperm alone is in- 
fectious in men free from such lesions. During the secondary stage, men 
infect their wives by means of spirochetes transmitted fi'om erosions, 
I)apules, and mucous membranes. Spirochetes frequently occur in the 
urethra, and I believe them responsible for the occasional infectious 
nature of the sperm flow.’= Nothing is definitely known about the 
spirochete content of spermatic fluid in late sypliilis. However, I know 
of one significant fact l)caring on this matter. Phy.sicians who liave ac- 
quh'ed syphilis in the coui-se of their professional duties (usually pri- 
mary lesions of the fingers) and, in .spite of a ro.seola, have remained 
free of genital lesions, do not often infect their wives, even when con- 
tinuing marital relations during the course of the secondary period, 
when their infection was still undiagnosed. This observation, which I 
have occasional!}' made in physicians and also in nurses and laymen, is 
evidence against the viins content of the spermatic fluid, even during late 
primary and early secondary stages; this fact is important because of 
many repeated negative findings. So far as I know, infection of rabbits 
by repeated injections of naturally obtained spermatic fluid of an in- 
fected buck has not been successful. 

Finally, the so-called exceptions of Colic’s law fonnerly played an 
important role. Tliey occurred very rarely, and not once were the.v 
described by reputable clinicians of wide experience. The appearance 
of an apparent primary (pseudoprimary lesion) on the nijiplc of the 
moflier of a sypliilitie child was considered a now infection, while today 

'‘On the of iniplar.laUon oxperinjcnts usln? the method described bv Schaudinn, 

V. Vroxvazok, and E. Hoffmann, the roUed-up forms (formes on boiicio ct cn pelote) 
'vvoro rcccnDy described by Levaditi. Scliocn, and Vaisman as a starre of devclopnienl 
of tlio ytnrochetn imUuia (Zcntndbl. f. Haiit- \i. Gcschlcchtskr : 52, 240). 

'^Csomy and otlier pediatricians ompbasizo the fact that in foundling asylums 
(o.pT.. ‘Prague') the contag^iousness of conj^'^nltal svphHls is not prreat and transmission 
is rare. As tlie virulence of protozoa is enhanced bv characteristic passage of In- 
sects, a similar aiigmcntation of the virulence of Spirocheta pallida may bo possible 
in weeping papules, erosions, etc, (under anaerobic conditions) which would be of 
Importance in contact infection and may explain tlu‘ gri'entor frequency of genital 
Jt'-'ilons compared v.itU extragenital infections. 
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we know that onlj" a reinduration (superinfection) can occur on a latent 
syphilitic/’ Such exceptions to Colic’s law are no longer heard. Our 
greater knowledge of symptom-free reinfection and superinfection, ob- 
tained from experimental siTihilis, has aided much in the explanation of 
this fact. 

The theory of paternal tran.smi.ssion had progressed far, as shoivn by 
the theoiy of “choc en retour,” formulated by the great Ricord. Pfliu 
interpreted this as an indirect infection of the mother by the sperm- 
infected child, as well as infection by the father, and regarded this 
theory with scepticism. To us, this theoiy must appear exaggerated and 
erroneous; today it is considered only a curiosity. 

Here may also be mentioned the theoiy of syphilis by conception 
(syphilis coneeptionelle precoee), which a.ssumes an e.specialV malignant 
form of the disease when eoueeptioii and infection occur simultaneously. 
Even in a definite posteonceptional infection of a mother who was pre- 
viously healthy at the time of conception, adherents of the theory of 
patenial transmission have regarded the infection as being carried from 
the sperm to the omim, with subsequent infection of the mother through 
“choc en rctour.” 


As well-known clinicians still cling to these erroneous views, the facts 
wiiich contradict “patenial transmission of congenital syphilis” will be 
clearly presented once again. First of all, the records of veiy rare, 
doubtful cases are no longer tenable in the face of modem knowledge, 
even though occasionally they appear significant. We know today that 
sypiiilis is so contagious that were a syphilitic man to transmit spiro- 
ehetas iiy ins sperm to a woman, he would first infect her and not the 
ovum alone. Spirochetal infection of the ovum and not the more ac- 
cessible mother is therefore to be regarded as improbable, if not impos- 
sible. Also it is hardly conceivable that a holoblastic ovum,^^ such as 
the human, would continue to develop if it were sjThilized, because even 
later, in the fetus, immunity is lacking or is so slight that noth early 
diaplacental infection spirochetes overwhelm it and can cause its death. 
A matter of decisive importance is the fact that spirochetes have never 
been found in the fetus of syphilitic mothers nor in the fetal portion of 
the membrances before the fifth month of pregnancy. Rare exceptions 
toward the end of the fourth month, such as the fetus described by 
fJrafenberg and others, are not definite, while others carefully described 
by Olnf Thomson. Paul Schneider, etc., showed nothing. If a germina- 
tive infection occurred, spirochetes would be expected to develop in such 
numbers in the fetus d\irin<j: the first half of ])regnaney, that they could 
l)c dcm on.st rated without difticulty in tlie fii-st months of pregnancy. 


”n. IIofTmnnn, Pormat. Zfschr. 11: 451. 1903. 
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How enormously spirochetes can multiply in very young animals, e.g., 
chickens, is shown by the inoculation of Spirocheta gallinanim into 
newly hatched chicks ; the research clone in my laboratory by Kroo*"’ is 
also significant in regard to this question. The germinative — that is, 
the oogenic as well as the spermatogenic — transmission of syphilis may 
therefore be regarded today as entil’d j- unproved. Attempts to preserve 
this doctrine by older and even bj’ more recent clinical observations 
are of minor importance wlien opposed by the great mass of available 
research. 

B. Diaplacental Infection . — As has been emphasized by G. Herx- 
heimer in his excellent article (Wiesbaden, 192S) and in my papers 
(Hamburg, 192S, and Ivoenigsberg, 1929), only the diaplacental route 
of infection remains, and Matzenaucr’s statement, “Without a syphilitic 
mother there can be no s.vphilitie child,” ma}’- today be eonsidei’ed en- 
tirely valid. IMatzenauer’s theory, which Rictschel and I have long sup- 
ported (Handb. d. Hautkr. 19), that transmission first occurs by way 
of the placenta and umbilical cord during the second half of pregnanc}', 
most frequently in the sixth and seventh months, can be amplified on the 
basis of new research, confirmed by Edaften in conjunction with 
0. Thomson, P. Schneider, and otheis. Thus, the earlier view that 
syphilis was tlie result of a germinative infection has lost favor, this 
chronic infection following the rule of transmission of the etiologic 
agents from the mother to the child. 

The transmission of Spirocheta pallida occui’s regularly from the in- 
fected mother to the fetus; in general, it occurs more intensively and 
more frequently if the mother’s infection is fresh and severe. In cases 
of severe, untreated infection, this results in the earl.y expulsion of a 
diseased and dead fetus. In the coui’se of time, the intensity of the 
syphilis gradually diminishes, even without specific treatment, and chil- 
dren arc bom at term, manifestly infected or apparently uninfected, 
the latter sooner or later showing signs of syphilis. The birth of a eom- 
jiletely healthy infant can occur between stillbirths or infected children. 
The “spontaneous gradual diminution of the intensity of sj’-philitic 
tramsmission,” according to Kasowitz’ rule, which in general holds good, 
is thereby broken. The cause of this lapse lies, first, in the fluctuation 
of intensity of the mother’s infection and the number of vimlent or- 
ganisms which enter the blood stream, and, further, in the extent of 
localized infection within the mother’s placenta, conditioned by the 
organisms in the blood. This irregularity of fetal infection is well illus- 
trated by the fact that t^vins arc not necessarily equally severely in- 
fected; indeed, one may be healthy and the other syphilitic. One ..such 
occuiTcnce was reported in uniovular twins and, I believe, can be 
explained by the localization of foci of infection in the placenta and 
umbilical cord. 

’'The chicks do not rc.sct cllnlc.olly to the Immense multipllc.stlon of splrochcte.s. 
Horrm.tnn. Actoloitic dcr S.vphlll.s, Sprlnfrcr. ISOE. 42. 
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It has recently become recognized that habitual abortion during the 
first months of pregnancy is not always due to syphilis but to the same 
causes as in nonsjiihilitic women, while stillbirths and premature births 
occurring during the second half of pi’egnancy (fifth and sixth months 
on) are suggestive of sj'philis. However, in spite of this, in actual prac- 
tice, abortions should always be investigated for the presence of syphilis. 

The participation of the obstetrician in the investigation of and battle 
against congenital syphilis has become veiy important. In addition to 
the course of the pregnancy, the pathologic-anatomic changes which arc 
found in the placenta and umbilical cord are of great significance and 
can frequently be shown to be specific by the presence of spirochetes. 
The placentas of syphilitic fetuses and of sj'philitie children are usu- 
ally abnormally large and heavy in proportion to the body weight 
of the child. I have termed this proportion of placental to infant or 
fetal weight the placental quotient. At the end of gravidity, it is usually 
1:6 for the normal, 1:5 for the sjqihilitic, and even 1:4 and more in 
premature births, thus at least arousing suspicion of sj'philis.^® The 
placenta also shows pathologic changes which consist of proliferation of 
capillaty endothelium and stroma cells, diminution of intervillous spaces, 
the so-caUed abscesses in the villae, and vascular changes which are 
manifested as an obliterating endovasculitis, which Kaufmaiin found in 
16 per cent of cases. Anemic infarcts, which Virchow first thought to 
be gummas, and infiltrates containing giant cells occur especially in the 
maternal portion of the placenta. Frequently the umbilical cord like- 
wise shows perivasculitis, mesovasculitis, and endovasculitis with small 
cell infiltration, which is more pronounced in the adventitia and media 
at both ends of the cord. Tlie focal arrangement stands out in a char- 
acteristic manner in and around the umbilical vein, which is frequently 
involved. 


All tlicsc changes, in themselves not characteristic of syphilis, demand 
consideration, and further studies, such as dark-field examination and 
silver stains of sections, should be carried out in establishing proof of 
the ctiologic agent. Spirochetes arc frequently present in the walls of 
the umbilical vessels and can be found at times in scrapings of the intima 
and media of the umbilical vein which is generally involved sevei'cly. In 
the placenta, spirochetes arc often as numerous in the fetal as in the ma- 
ternal portion, although they invade primarily from the latter portion; 
this may bo due to the influence of immunity developed in the maternal 
organism, as well as to its high oxygen content." The transmission of 
the anaerobic spirochetes into the fetal portion does not occur before the 
fiftli month of gestation. Probably an occasional spirochete suffices to 
ii^tlic fetus owing to an almost complete absence of immunity in 


>'I1 IIofTminn Dorm-U. Zlwlir. 54. 3E*i .-ma .57. 145 . 
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the latter, the severity of the infeetiou being proportional to the invad- 
ing masses of microbes (involvement of the vessel vails). This invasion 
can enter directly into the blood stream or, in addition, can occur through 
tlic lymphatic passages,'® in which ease, as I stated in 1928, a sort of 
lirimary complex can develop in the fetal placenta and in the umbilical 
cord up to the liver vessels. Thus, occasionally, a specific phlebitis can 
appear in the infected liver (Beitske). B\' animal experimentation 
(rabbits), liealtliy placentas have been penetrated by the SiJirochcia 
pallida and similar spirochetes (Philipp and others) ; this is not true for 
the larger parasites, such as trypanosomes. These tedious experiments, 
however, do not have any great significance when applied to human 
pathology. My hope that animals with longer pei’iods of gestation (e.g., 
llamas) could be used in these experiments has thus far remained un- 
fulfilled. 

Transmission of SpirocJieta pallida can occur until the end of preg- 
nancy. The number of transmitted germs maj' depend on the age and 
intensity of the maternal infection and on the number of spirochetes 
still motile and present in the blood stream, as well as on the extent of 
localized infection in the maternal placenta. Thus, the protecting 
barriers to the fetal portion of the placenta may break down in the case 
of a matenial infection acquired shortly before or during pregnancy, 
with an ensuing high spirochetal content of the maternal blood result- 
ing in numerous placental foci. The earlier this fetal invasion oecui’s 
(fifth to sixth months) with consequent greater invasion of the fetal 
blood, lymphatic and tissue routes, the more intense w’ill be the infection 
of the fetus which is not yet protected by any immunity. Because of 
the absence of immune processes, an unchecked increase of parasites may 
occur in the fetus and thereby cause its death. Involvement of vessels 
with narrowing of their lumen, as observed in the syphilitic placenta, 
results in deficient nourishment. Transmission of spirochetes may occur 
long after the original maternal infection, due to the fact that acquired 
.syphilis may run a cour.se of exacerbations and, when untreated, recur- 
rences arc possible during many years. 

On the other hand, even with a fresh syphilis of the mother which has 
not been specifically treated, transmission may occur late or, more rarely, 
not at all. Thus may apparently normal or I'eally normal children be 
born. The fact that the former frequently show evidences of sj-philis 
four to eight weeks or within the firet four years after birth has given 
ri.se to the opinion that tran.smission of spirochetes first occurs shortly 
before birth or — what may be rare — during it. due to loosening of the 
placenta (II. Bietschcl'l."’ This type of congenital .syphilis, becoming 

’TI. HI, nist ."siicrucsti cl tin*, possibilit} m 1013. 

’'L.ito Ir.'instnK'Oon'! .ire frcqurntly reportocl, as for cx.anipIo. I. Levin consMored 
an Infection as occurrlnR fourteen clays before blith on tlie basi.s of the appearance 
of a prlmnrj' lesion on tlio motlicr t<*n daxs later (ten da>K postcoltns and four davs 
proparturn') and the infant Irivinir Corjza syphilitica twenty-five days after birth, 
and an exanthema and \\eaKly poslthc ‘sorolat^ic reaction forty-four da^s after bhth. 
(Z'ntralbl. f. Unut- u. (;^‘'ehh'<:htskr 51. 
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recognizable some weeks or months after birth, could be designated as 
syphilis postnatalis, or as s3Thilis congenita, innata, and eonnatalis. 

All degrees of severity of infection are evident, ranging from a 
macerated fetus and severe visceral and bone syphilis of affected chil- 
dren (syphilis innata) to the apparently healthy infant (syphilis eon- 
natalis or postnal alls asymptomatica) . These types are explained by the 
manner and severity and, above all, bj’’ the time of invasion and nnm- 
liers of spirochetes invading through the maternal placenta whose pro- 
tective function eventually fails to a greater or lesser degree. It is not 
clear as to the extent to which antigenie substances traversing the 
placenta play a part in mitigating the infant infection. 

It should be further emphasized here that the severity as well as the 
frequency of fetal syphilis has significantly become reduced during the 
last decades. This fact is cited in the new Handbuch and in many 
individual articles and is ascribed to salvarsan therapy during preg- 
nancy, a therapy which has also aided in a reduction of syphilis in gen- 
eral. Before I discuss this further, .some questions of acquired infant 
syphilis must be considered. 

C. Binary and Acquired Syphilis . — Pasini questioned whether there 
was a sharp distinction between congenital and acquired syphilis of the 
newboni, and I explained the possibility of mixed infections, i.e., a 
binary congenital sj'^philis. 

All infections occurring by hematogenous or lymphogenous routes and 
not exogenous (with or without a primary lesion) are considered as 
.syphilis congenita; infection takes place through the umbilical cord, 
which may prosent a phlebitis. Rare cases of deep or superficial, chancre- 
like, umbilical ulcers, which, according to Ilutinel, L. P. Meyer and oth- 
ers, ajipear about three weeks after birth, have been regarded as 
lymphatic infections occurring through the umbilical cord. Similar 
forms of infection, rarely noted, approach acquired infant sj^philis in 
ap[)carance and are difficult to differentiate from an exogenous infection 
of the umbilicus oecuiTing during or shortly after birth. 


As I have j)ointed out in previous articles, a double infection is pos- 
sible, giving rise to sj^philis congenita binaria, onlj’ one ease of which, 
rci)ortcd by Hchilling and V. Hoffmann,=» was I able to accept as definite. 
This mixed form can occur when a child, infected before birth by dia- 
placental transmission of .spirochetes from the mother, receives a second 


or snperinfection of spirochetes through the skin during the passage 
through a birth canal containing infectious papules or erosions. This 
snimrinfcction can be manifested by a primary on the head, or more 
rarely elsewhere, but may occur asj'mptomaticalljL The spirochetes 
derived from the same source, namely, the still infectious mother reach 
the child by tno different routes: most important, before birth through 
il^dnl.eal cord, and then later tl.rough the skin at time of delivcA' 


Han.lh, <]. Hnat- no.chlccIUflvr. 17/ 


t 



580 


THE JOURNAL OF PEDIATRICS 


Xatunilly tlierc remains the possibility that an exogenous infection after 
bii’th can originate from the same or from another source of infection 
(wet niu’ses, nurses, etc.). 

Such infections “en passage” are very rare, A. Fournier stating that 
he iiad never seen one. In my article on biiiaiy syphilis of nursing in- 
fants, I referred to ten cases of proved primaries on tlie heads of 
nursing infants and believe that tliese are frequentlj^ overlooked because 
they are often insignificant and the regional tymphadenitis maj' be 
minimal. Consequently, the question whether there is a sharp border- 
line between acquired and congenital syphilis in infants deserv’es more 
consideration, and our best efforts must be given to the study of the 
possibility of superinfection and to careful investigation of binary 
syphilis of the newborn. Thus might be explained the appearance of 
keratitis profunda, etc., following what would appear to be an acquired 
syphilis in infancy. 

Tarnowskj- described binary sj'philis of older individuals with signs of 
late congenital syphibs, which should be differentiated from binaiy 
syphilis of nursing infants and should be considered as a reinfection 
or superinfection of an older congenital syphilitic, in whom the sldn 
immunity, with or without specific therapy, has decreased to such an 
extent as to permit a true primary or a pseudoprimary lesion. The 
possibility of a sj-mptom-free superinfection should always be con- 
sidered; also, reinfection without an obvious primaiy lesion may prove 
to be more important than was formerly thought in doubtful cases, caus- 
ing late recurrences after an apparently successful cure of adults and 
of children. 

Most pediatricians regard acquired infant syphilis as rare and pro- 
portionately unimportant; as Czemy emphasizes, it usually runs a less 
severe course than in adults.-- Unfortunately erroneous views prevail 
which have been reiirescntcd by illustrations and descriptions in well- 
known textbooks and thereby have been uncriticall.y disseminated. Pic- 
tures of older children of six yeai-s or more with alopecia raieroareolaris, 
which is a tj-pieal early manifestation of an acquired syphilis and is 
encountered in adults only in the fii'st year, arc presented as “late re- 
currences of congenital s.i-philis” (Lcdeimann in Jadassolm’s Hand- 
buch,-'‘ E. Miillcr in Pfauudler’s naiulbueh. Peer.-' etc.). Also, leueo- 
derma and vegetating condylomas occurring in well-nourished infants 
and older children arc indicative of an acquired (or binary) and not a 
congenital infection.==' The primary lesion may frequently be concealed, 
for example, on the tonsil, and is easily overlooked. 

'■Dciit.cclie iiinl. WVhn-Jclir. 192.1. 1289: Schweiz. iiicJ. Wclinschr. 1929. 121,’!; an.I 
Donnat Ztschr. 5-1 (1928), 3C9 and 57 (1930), 150. 

^Othor authors, such as Rfot.'^chcl, do not share this 

^Jndassoiin’i5 Hnndbuch, 19. 73. 

»*I^hrb., 9, Edition 192C. 723 (Condyloma). 

^Experienced pediatricians, such a«* H. Hletschel. believe that such condvlormta 
arc never obsor\*cd ns an oricrinal lesion, but rather as a recurrent lesion aftrr the 
first vear of life, and then only rarely. 
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D. Frequency of Congenital Syphilis.— The occurrence of congenital 
syplnhs has been significantly reduced, B. IMiiller, Klaften, Pehu, Lom- 
holt, and others have made statistical studies and have attributed this 
reduction to successful treatment with salvarsan preparations, which 
has also caused a decrease in the formerly marked polymorphism and 
severity of congenital syphilis. The statisties presented by authors in 
different countries vaiy considerably. 

In mauj countnc-, (eg, Russia, etc.) thej are higher than in Germanj 

Years ago Bu^Jchke estimated tlie number of stillbirths in Germany as 20 per 
25,000, and Baisch as 20 per 10,000 According to the German census of 1927, 
there were about 7,100 hung children iiitli congenital sjphilis In the children’s 
clinics, from 2 to 4 per cent of infants were found to be sjphilitic In England and 
France these figures are higher and reach 10 per cent, and in France and its colonies 
eicn 20 per cent and nioic To be suie, doubtful cases (liereditarj distroplues, etc ) 
liaie been included. The number of premature and stillbirths due to syphilis iias 
giien as .50 to 90 per cent bj IVcber and Beischig, Beischig tound SI 1 per cent 
and Gratenberg found 92 per cent of the stillborn to be macerated The raortalitj 
of the infants bom aliie uas high, Noeggeratli shoiied that it uas from 50 to (57 
per cent in hospitals, from 24 to IS pei cent in nuismg homes, and from 15 to 19 
per cent in outpatients (those less seierelj imolied) The greatest number of 
these infants died in the first tear, espcciallj during the first four months. The 
deiastating eflect whuh sipUilis exercises on progcni is shown bj Hochsinger’s 
great work, he followed 2GG pregnancies in G7 families and found that 46 6 per 
cent of the pregnancies resulted in premature stillbirths, 28 6 per cent in infant 
mortalit} within the first loai, while onl> 24 8 pci cent of the infants remained 
alne Gammcltoft found onh 7 (13 per cent) honlth> children among 201 children 
of untreated sjplulitic mothers Hata could proto onlj 5 hcalthj children oter fire 
jears of ago m 100 stphilitic marriages 

These few but startling figures suffice to show the devastating effect of 
sxphilis on progent before the introduction of modem therapeutic meth- 
ods 

Another arresting fact is the percentage of pregnant women who have 
sypliihs Tins was investigated by Bhunentbal and myself in 1908^® and 
also by others since then. 

Tlic figures obtained ranged from S to 10 per cent, and in Hallo, reached eien 
up to 20 per cent, thes fell to 3 to 6 per cent and are now still lower (4 per cent) 
On the basis of compilation, Klaften estimated the aaeiagc fiequencj of syphilis 
among pregnant women in Europe as about 4 5 per cent to 5 5 per cent; in America, 
I>s per Kilt The^c figures h i\e been gieath reduced whercicr there is satisfactory 
treatment In 1926 27 Fhilipp and Ricbtcr=' found 65 syphilitic children among 
5.028 births in (he Berliner rraiieiihbiiik, wliiih is searcoh 1 3 per cent In 1931 30 
tliere were onh 22 sapl„i,t„ children among 4,075 births' or only 0 5 per cent. The 
number of niaeerited s^phlbtlc stillborn decreased during this period from 49 in 
1926 27 to I in 1951 52. which fact is still more striking. 

In Dcnmaik, wltero tlic statistics are exceptionallv accurate due to an 
o^nt central card index system, the yearly census of congenital syph- 

■■IKrmat Zt'clir. 15. 23 and IT, 1 and S2 

■ Mtlncticn med Wchnschr. 1533, 1540. 
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ilis has dropped from 280 in 1920 to 29 in 1931 (Loinliolt*®). I under- 
stand that in Yienna, in spite of weak doses of salvarsan (only 0.3 gm. 
of neosalvarsan per week) used in the treatment of pregnant sypliilitic 
women, tliere is a disappearance of the macerated fetus, as well as a sig- 
nificant reduction of congenital syphilis, a fact noted by different au- 
thors. The statistics of the northern countries are similar to the Danish, 
thus demonstrating tlie success of treatment. 

There is much in the literature about the transmission of syphilis to 
tlie second generation (termed by many, the tliird generation). 

That an insuflicicntly treated or an untreated uonian witli congenital 8^1)111112 
can exceptionally transmit sypliilis to her child is admitted hr clinicians, and a 
compilation made bi’ Fcige under my direction and neirer studie.s shoiv that a feiv 
cases may meet the rigid requirements of Fournier. Finger, and others. That trans- 
mission is also possible to the tiiird generation (also termed the fourth) is asserted 
but has not been ascertained. Tlie.^e questions cannot be further discus.sed here be- 
cause they hare no bearing on tlie problem which interests us and, due to our modem 
therapeutic knowledge, arc no longer as important as formerly.^s 

E. Douhtfxd Infections (Malformations, Hereditary Dystrophies, and 
Syphilis Larvee). — Finally there is aiiotlicr question, much discussed in 
the French literature, as to wliether sypliilis can engender monstrosi- 
ties, malfomations and dystrophies. This question has been ex- 
haustively treated and criticized by Pehn. There is also the question 
as to whether a syphilitic toxin is capable of impairing the germ plasm, 
thus producing a blastophthoria. In my articles (1928-29), I opposed 
the idea that injury to the germ jilasm can result without a diaplacental 
transmission of Spirocheta jmllida. It also appears to me that this stand, 
already supported by Husler and others, is justified and I believe that it 
is worthy of being reempiiasized. Whoever considers such a vague 
theory^” must admit that syjihilis by its influence on the germ plasm 
would have greatly damaged the human race during the la.st hundred 
years in the countries in which it is widespread. ^Vo Iniow, however, 
that children of otherwise healthy syphilitic parents who are no longer 
infectious can be entirely normal. Indeed it is remarkable that ex- 
tremely good-looking and healthy children Imvc been born into otherwise 
unblemished families of old sypliilitics and paralytics, when marriage 
occurred after lo.ss of tran.smi.ssibility of the syphilis. The regularity 
with which healtliy children arc born, after intensive prenatal therapy 
with modern preparations (neo.salvai'sau, bismuth), .sxqiports this view. 

The statements aliout the oeeurrence of monstrosities, malforination.s, 
and d.vstrophies arc likewise elcrivcd from the experience and imagina- 
tion of older clinicians and are vague and far-reaehing and in need of 

\Vchnschr. 100, 173. 

=^Schonfcl(i : Dcrmat, Ztschr. 72: 119, 

*"1^, Y. MOIIcr former!}' svpportcd this theorj’ on the basis of several observationt? 
In syphilitic families, which, however, can be explained otherwise. 
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revision. Wlien sypMlis was still more rife, and in regions where it was 
widespread (Paris, I^Iorocco, etc.), even great clinicians ascribed nn- 
related conditions to gjirhilis. Thus Lewin once believed that maculae 
caeruleae, which are due to pediculosis, were a special type of syphilitic 
exanthemas, while in Prance, vitiligo, alopecia areata, the tubercle of 
Carabelli, and many other conditions were ascribed to syphilis. The 
famous A. Fournier, who first included tabes, general paralysis and 
aneurj^sms as S3^hilitic manifestations, also asci ibed numerous dj s- 
trophies of the teeth and other organs to syphilis, thus making, in addi- 
tion to his observations of lasting value, unfortunate statements which 
have proved to be completelj" fallacious. It is still held that tuberculosis, 
rachitis, and other ills can occur on the basis of a congenital sj'philis; 
a lamentable interpretation which, similar to the error of the great 
Hunter, has resulted in serious consequences. Eeeently French authors, 
such as Hutinel and others, considered such disturbances as residues 
of persisting infections of the infant and due to a specific involvement 
of the endocrine glands. Schneider, in his article in 1928, collected and 
reviewed the pathologic changes and spirochetal findings in these glands; 
also E. hluller, Pehu, and Kerl mentioned them. Interesting as this 
problem may be, I cannot discuss it further because of my limited per- 
sonal experience. J. Darier in his excellent text (1.028) included, in 
addition to "heredosyphilis virulcntc,” the “heredodistrophics”; he 
charactei’izcd them as “troubles of physical development, a disposition 
to malformations such as an alcoholic or tuberculous father might 
eau.se. “ and .said tliat tlie.se hereditary dj-strophies can occur with or 
without a congenital syphilitic infection. 

It is a recognized fact that ccvlain severe dystrophic manifestations, 
such as the cicatrices of Parrot and other stigmas of the teeth, bones, 
•semsoiy organs, etc., arc evidence of congenital syphilis. These are ex- 
plained by a lower degree of spirocbctogenic involvement. If monstrosi- 
ties, malformations, and dystrophies in syphilitic families occur without 


diaplacental transmission of spirochetes, they cannot be ascribed to sj'ph- 
ilis. In this respect, it seems to me that the viewpoint accepted in Ger- 
many (Rietschcl, E. Hoffmann, and others) is critical and correct. Who- 
ever maintains a relation between syphilis and dystrophies must demon- 


strate the cause and prove the presence of the cliologic agent itself or 
its acknowledged consequences (inoculation, .spinal fluid, serologic reac- 
tions, etc.). Because syphilis is extremely pol.vmoiphic in its manifesta- 
tions and because of the possibility of simulation of other diseases (it 
has been temod the “great imitator”), the opinions of the French 
school should not he shared when it comes to diagnosi.s and delimilatino 
Instead, the rule, “Consider syphilis,” should always be followed Tf 
sneh vnuue and insnfileimuly proved theories, whicli still pemis't in 
I ranee, of the dyslrop „e sequences of .sj-philific to.xins” and the in- 
ffuence of hcrcddaiy factors were seriously admitted, t!.e progress made 
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by the research of the last three decades would be lost. The theory of 
“sj'philis larvee” aud Pehn's fourteen subdivisions/'^ which include all 
the dystrophies and malformations as well as monstrosities in the various 
organs, would permit the possibility of a sj'philitic origin for all human 
pathologj’, as Pehu himself admitted. 

Rietschel devoted an article (Med. Edinik, 1931) to a critical resume 
of these questionable doctrines and cited reasons whj^ such a position 
is uncritical and untenable from a clinical standpoint. 

Today it is a requisite of medical science to establish more stringent 
diagnostic criteria for the hereditary dj^trophies and to eradicate ex- 
aggerated and uncritical theories. Only where the Spirocheta pallid-a 
can be found, or definite manifestations of it can be proved, are dys- 
trophic processes to be considered as specific. All other djmtrophies and 
malformations should be investigated on the basis of familial inferiority 
(mental or otherwise) or of true toxic causes (alcohol?) and, even if 
they are present in the same patient along with congenital syphilis, they 
should not necessarily be ascribed to the sjqihilis. 

Before a syphilitic toxic influence from the mother to the ovum or 
fetus can be established, experimental proof on pregnant animals 
(rabbits) must be obtained. This could be done by repeated injections,, 
before and after coitus, of macerated organs rich in spirochetes — after 
heating to the death point of the spirochetes. Similar e.xperiments could 
be carried out with alcohol and other substances having a possible in- 
fluence on heredity. The assertion made by prominent clinicians — I 
mention here only E. Sabouraud, the world famous mycologist — that 
tiie abnormal tubercle of Carabelli be regarded as a sign of congenital 
5.11)111115 shows how misleading purely clinical observations and statistics 
can be. In countries where syphilis was, or still is, widespread, it is 
often present along with other diseases, as well as tuberculosis, and may 
be so masked by them that false conclusions arc understandable. The 
difficulty of correcting such errors is repeatedly shown in the history 
of medicine, and not infrequentlj' even the most outstanding clinicians 
and pathologists (A. Foumier, E. Finger, K. Virchow) have at times 
hold on to opinions in the realm of the chronic infectious diseases (syphi- 
lis, tuberculosis), which were later proved erroneous. In the French 
literature the opinion is held that tuberculosis can be considered only 
when it can be jiroved to be the result of infection with Koch’s bacillus. 
Wlien the same requirements arc accepted for the Spirocheta pallida, 
a lengthy and violent controversy will end abniptly. 

"AecorOfnpr to Pl'Iiu. iK-r^iIo.syphfli-! l.yn-<:-e can be manifested bv : (1) developmental 
(li.-=turbnnccs. (2) nutrition.nl dl.sturbancoF. (3) endocrine di-sturbance.-:, (-1) o.oteo- 
itrtlcular ninnlfcstatlon^, (5) nervou.*! involvement, (6) digestive syndromes. f7) liepntn 
-sjndrome.s (S) ro.spimtory .syndromv.s, (9) cardiovascular .affections, flO) renal s.vn- 
dromes. (11) cutaneous nmnife.stations, (12) blood clianses. (13) involvement of tlic 
l.vmpiiatic system, ( 11 ) conpenitai malformations. 
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m. PATHOLOGIC ANATOMY 

Only a few important points of general pathology will be presented 
here, the subject having been thoroughly discussed by G. Herxheimer 
and P. Schneider in their Wiesbaden publications. 

A. General CmisfderaG'ons.—Shortly after their transmission to the 
fetus, during the fifth month of pregnancy or later, the spirochetes 
multiply in the fetal organism without producing a reaction and dis- 
seminate through the fetus in immense numbers. To a much less degree, 
this is also true for aecpiired syphilis, where a severe, occult prolifera- 
tion is present, not only in the early incubation period before the ap- 
pearance of the primary lesion, but also in the secondary period in the 
roseolas and papules, etc., which arc hematogenous in origin. As I have 
emphasized for thirty years, tissue reactions, not only the inflammations 
that are recognizable microscopically, but also the clinical manifesta- 
tions, occur considerably after the invasion of the spirochetes. We know 
today that an asj'mptomatic infeetion^^ may persist which merits atten- 
tion in connection with gravid and congenital syphilis. As I have ex- 
plained, the limited numbers of Spiroclieta pallida in the blood and in 
the maternal placenta are due to the high oxygen content which destroys 
the anaerobic spirochetes; but under anaerobic conditions in the 
macerated fetus, an unlimited multiplication of spirochetes can take 
place. The opinion that this unchecked proliferation occurs after death 
has only been partially ascertained; as soon as there is a lack of oxygen 
due to edema and constriction of the lumen a of the placental vessels, 
favorable cultural conditions prevail in the fetus, and, owing to lack of 
immunity, an unlimited increase of the microbes takes place. Expulsion 
of the fetus oceurs several weeks after its death, thus affording in its 
oxygen-free tissue a great opportunity for unlimited multiplication of 
spirochetes. This finally results in partial decomposition of the fetus as 
a eon.sequence of maceration following fermentative processes. G. Herx- 
iieimcr has justly emphasized the anergy present in the young fetus of 
this type; and transmission of protecting immunity from the mother 
through the diseased placenta cannot really be considered when sueh 
severe endovasculitis is present. 

The histological pathologj- of congenital syphilis is similar to that of 
acquired and experimental animal syphilis. It is distinguished by an 
inflammation of the blood vessels which may involve the walls of the 
veins, arteries and lymph vessels, even the capillaries and lymph spaces. 
The Spirochefa pallida, as I have emphasized since 1905, is a lymphatic 
and connective tissue parasite which behaves differently tJian the blood 
spirochetes Tn .spite of my repealed references to this' fact this differ 
once is underestimated, as is the importance of the anaerobic tendencies 
of the Flpirnrhcia pallida. 

-i:xi.crim™tr,ny provefl by Kollc anC othere In mice and rabbits. 
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It does not seem, therefore, justifiable to speak of a septicemia in 
congenital or even acquired syphilis (septicemie sj-philitique primo- 
secondaire’^). Proof of the presence of Spirochcta pallida in the oxy- 
genated blood stream is veiy difficult in the living child, even in the most 
severe forms of congenital Bjiihilis.®* Anaerobic Spirochefa pallida do 
not thrive in the blood but escape from the blood stream as quickly as 
possible, and are much more frequently found in the endothelium and 
perithelium of the blood capillaries and lymph spaces, and in tlie vessel 
walls, often surrounding the vasa vasorum. The endothelium becomes 
irritated, with resultant edema, proliferation, and hypertrophy; this has 
been determined experimenfally in m.y laboratoiy during the primary 
incubation period of syphilis in rabbits, by G, Armuzzi, a student of 
mine for many years, wlio carried out mj' suggestions carefully. In the 
perivascular lymph spaces and in blood and venous thrombi, which 
have a low oxygen content, oeeasional or numerous Spirocheia pallida 
can be found, and also a few in regional lymph glands as early as twenty- 
four hours after infection, while they have been found in the spleen 
forty-two hours after infection by silver staining of sections (my stu- 
dent, Emil Zurhelle). 

The true cytotropic reaction, which appears in addition to the endo- 
vasculitis, mcsovasculitis, and perivasculitis, follows as a more or less 
allergic reaction, is related to vascular endothelium, and is con- 
sidered by Aschoff as a defense mechanism of the reticuloendothelial 
system. This reaction is not uniform but appears in isolated islands, 
so that free zones alwaj's remain between the foci of perivascular infil- 
tration. This focal distribution is also characteristic of the nests of 
spirochetes and is reflected in the histologic picture. In addition, there 
appears a unmistakable sclerotic change of the collagenous tissue, which 
in rabbits is accompanied by a m.A’xomatous exudation, and in man by 
lymphedema and a less noticeable degeneration of the connective tissue. 

The characteristic cell picture of siqihilis docs not consist of a pure 
plasmoma, as Unna as.sumcd. Cell counts of tissue from chancres and 
later syphilomas, which have been made by various French authors 
(Nanta, Laurenticr, and others), show from 35 to 63 per cent small 
lymphocytes, about 10 per cent large lymphocytes, and 10 per cent each 
of mononuclears and plasma cells; however the number of plasma cells is 
usually considerably greater, according to m}- experience and that of 
other German pathologi.sts and syphilologists. In congenital syphilis, 
plasma cells are at first absent and later arc more rarely found than in 
acquired siqiliilis. 

French authors further assume a proliferation and even a wandering 
of the endothelium. They emphasize that giant cells, which are more 

*’S^ 2 arj': Traitu dc la Syphilis (Jeansclmc) III, Co. 

*'I soTTJCtIm'Os found them In darlt-ficld examination In severely Involved nursInR 
Infants (BcrI. kiln. Wchnschr., 351, 1907). 
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frequent in the many lupoid forms of syphilis and even involve vessel 
walls, are of endothelial origin. I frequently have seen convincing 
e.vamples of this in small vessels (veins) ivhich are being destroyed by 
endovasculitis. 

B, Bone Involvement . — In the dearth of other symptoms, the bony 
involvements have become veiy important in the detection of fetal and 
early forms of congenital syphilis, not only because of their spirochetal 
content, but because they are recognizable roentgenologiealiy. The most 
important form is the classical 'Wegnerian involvement of the epiphyseal 
borders of the long bones (femur, tibia, etc.) which is also manifested 
in the cartilaginous borders of the idbs and elsewhere. These changes 
can occur from the fifth fetal month onward. The great frequency of 
bone involvement and its significance in Parrot's disease (a pseudo- 
paralysis due to epiphj'seal separation) give it a special value for 
sj'philologists, pediatricians, obstetricians, and pathologists. Next in 
importance to osteochondritis is perio.stitis .sjqihilitica ; this form may 
begin in fetal life but usually appears somewhat later. In addition, Ger- 
man authors mention the osteomyelitis fibrosa rareficans of Pick, and 
P6hu also cites a productive hyperplastic form. A type characterized 
by transverse shadow bands (Klaften) has recently been reported which 
can be recognized roentgenologiealiy and which occurs following pre- 
natal specific therapy in AYegner’s disease. 

On the basis of thorough researches by 0. Thomsen, P. Schneider, 
L. Pick, M. Pehu, and others, it may be said that spirochetes are present 
in their classical form in the growth centers of the bones, but not before 
the fifth month of pregnancy. In the absence of any reaction the spiro- 
chete is the only certain indication of a progressive but otherwise latent 
infection ; the stratum of cartilaginous development is its site of pre- 
dilection, while this form of involvement does not occur in the mem- 
branous bones. Osteochondritis regularly occurs symmetrically, is often 
recognizable by roentgenographie examination before and at birth, and is 
easily dificrentiated from rachitis up to the third month. In the course 
of the first three or four months, the osteochondritis recedes spontane- 
ously and disappears as a generalized symmetrical involvement, while 
other forms become more pronoiniccd (periostitis, loealized lesions, etc.). 


Tints, osteoehrondritis syphilitica is not, as its name signifies, an in- 
flammatory process from the beginning, but is a ebaracteristic alteration 
at the border of the developmental zone between the diaphysis and 
epiphysis of the long bones, ribs, etc., the os.sification of which is dis- 
turbed in the eartilaginons stratum. The normal epiphyseal borders, 
which ordinarily appear as a regular uarrow white litre, become ari 
irregular, zigzagged, yellowish white streak seldom more tlt’an 4 mm. in 
width. .\t a further stage in development, a .sfrikimr zone of vellowish 
tissue arises n-hiih projoet.s in fongnelike forms of difiVrent lengths into 
the epiphysis, kndcr the influence of the Spirocheta pallida, which 
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causes little or uo reaction in the fetal organism, bone formation is dis- 
turbed and greatlv delaj’ed, irbile the cartilaginous columns develop 
in the usual manner. Gi'atelike arrangements of calcified cartilage ap- 
pear in the widened zones of calcification, the so-called ‘'Kalkgitter” or 
calcified grate, between wliich nonmal cartilage remains. AVith severe 
degrees of involvement, in the eoui’se of time, a band of granulation 
tissue, which arises from the connective tissue of the young bone marrow, 
is interpolated between the bones and the zone of calcification. This 
results in a spongi' connection between the bony diaphj'sis and the 
cartilaginous epipln'sis, and at times in a complete epiphj’seal separation 
due to a fracture in the region of the "Kalkgitter” or at the border be- 
tween the zone of calcification and uncalcified cartilage, thus producing 
the clinical picture of Parrot’s pseudoparalysis. This anatomic process 
is usually more frequentlj' and more marked in the lower extremities at 
the distal ends of the femur and tibia, while the hip and proximal ends 
of the tibia and humerus, as well as the radius and ulna, are less fre- 
quently and less severely involved. The ribs and smaller round bones 
are also more or less altered, as can be demonstrated roentgenologically 
(L. Pick and othei’s). PaiTot’s pseudoparalysis shows a preference for 
the upper arm, which is easily traumatized. These sequences, which do 
not always occur in a regular order (Wimberger), demonstrate that pri- 
marily the lower extremities and wrists of the newborn merit roentgeno- 
graphic study (Pehn and others^”). 

The degree of involvement recognizable anatomically as well as roent- 
genologically has been divided into three stages. In the first stage, the 
provisional zone of calcification is somewhat broadened. In the second 
stage, it is 3 or 4 cm. wide and is visibly serrated with granulation tissue 
projeeting into the region of tlie "Kalkgitter” zone. In the third stage, 
in addition to the other disturbances named, this granulation tissue has 
so increased that it results in sponginess and even in epiphyseal separa- 
tion (pseudoparalysis). 

This gradual process, which is very marked in the premature and the 
newborn, is demonstrable to a less extent by roentgenograms of the fetus 
in utcro. Pehn and Policard believe that at fii’st a clear zone, broader 
Ilian normal, and near the diaphysis is characteristic of the roentgeno- 
gram, and that longitudinal serrations in the "Kalkgitter” zone become 
visible as dark lines resembling pencil marks. This roentgen evidence is 
often still more striking because of the presence of double-contoured 
dark stripes. 

Periostitis syphilitica can likewise begin in intrautei’ine life but occurs 
less commonly in the first months, becoming marked usually after the 
third month of life, and assuming more importance in later childhood. 
Tliis condition is manifested in the long bones and elsewhere and is 

»^(3oo1 flliivtmtions .'iro found in I.*. Pick's article, "Angeboreno Knoclicnsyphllis.” 
m the Handb. d. palhol. Anat. (9/1), and in other textbooks, and are therefore not 
included here. 
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recognizable rocntgenograpliically, in consequence of its ossificatwn, as 
a cnp-sbaped dark line. Periostitis ossificans also appears in the 
phalanges and sknll bones dnring childhood. Also periostial hyperostoses 
can be present on the skull in early life; they later produce characteristic 
stigmas, especially of the tibia (saber shin). 

Schneider has called attention to two types of osteochondritis which 
are not strictly delimited; namely, the passive type with marked spiro- 
chetal infiltration of the fetal tissue, and the later active type, in which 
more and more reactive processes slowly’ appear with formation of granu- 
lation tissue. 

C. Active and Passive Process (Miliary /Syp/uJomaj.— Schneider’s 
division into passive and active processes is basically important for the 
changes in other organs. Thus, many organs are infiltrated by immense 
masses of spirochetes without evidence at first of a perivascular or an 
interstitial inflammation, while later*, if the defense mechanism in the 
last fetal months or at the time of birth develops slowly and thereafter 
becomes stronger, these reactive processes stand out more prominently. 
A dense spirochetal infiltration is found, for example, in the suprarenal 
gland, where the microbes are ordinarily found between the cells. Here, 
as French authors have pointed out, a marked opposition exists to the 
ultravirus, which lies within the parenchymal cells or wthin the nuclei. 
The difference between an early anergic reaction, then a hypoallergic 
reaction, and rarely an allergic reaction, is decreased about the time of 
birth and later becomes still less; then the so-called miliary syphilomas 
and nodular pseudoguramas can occur in addition to an interstitial pro- 
liferative inflammation. These pseudogummas were formerly considered 
to be veritable gummas (R. Virchow and others), but can be differenti- 
ated from gummas by their extraordinarily rich spirochetal content. In- 
deed, the first ease of congenital syphilis in which 1 found Spiroclieia 
pallida, in the liver, lymph glands, etc. (spring of 1905), was dis- 
tinguished by such pseudogummas.“® 

Miliary syphilomas, which I have produced experimentally in rab- 
bits,®' occur as small nodules most frequently in the liver, but also in 
other organs (bones, etc.) and consist of polymorphic, degenerated, 
ooeasioually necrotic cells, and usually contain spirochetal colonies which 
can he stained by silver methods. Similar in structure are the larger 
nodules, which resemble gummas more closely; whether a hyperallergic 
inflammation has played a part in these as in the true gummas appears 
doubtful in view of their rich spirochetal content. The so-called 
thymus abscesses of Dubois, as well as the characteristic pneumonia alba 
contain large numbcix of spirochetes. ’ 


’•Deri. liUn. Wchnsclir. 1905. 72S nnd 1022-5. 

"I found mllinry nodule.'? cont.nlnlnir plnnl-r.).!!.. . 

In thp rabbll cornea. (Dermal. Ztsclm in'rscfpia't'e H? P''t>"aries 
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Unfortuuatel}', it is not possible for me tQ enter further into these 
interesting pathological changes and their significance. I maj', however, 
refer to articles by 6. Herxheimer, P. Sehneider==® and to the new Hand- 
buch. 

IT. CLIXIC.IL MANIFESTATIONS 

In connection with this general presentation of the pathogenesis and 
frequency of congenital syphilis, its symptomatology, which is easily 
found in textbooks, will only be mentioned briefly before I discuss the 
early diagnosis and treatment. As has already been stated, the severe 
sjTnptoms, which preinously were so frequently encountered by clinicians 
in their classical forms, have become rarer, and the picture of congenital 
syphilis has changed much more than that of acquired syphilis, in that it 
has become essentially more uniform and presents fewer s^miptoms. 

Pathologic changes present in the dead fetus, placenta, and umbilical 
cord are of interest primarily to the obstetrician and pathologist. Be- 
cause they have already been discussed, I 1x111 only mention that they 
result in the expulsion of the macerated fetus, or in the premature birth 
of syphilitic children, who arc retarded in their development. A macer- 
ated fetus occurs rarely in the fifth, usually in the sixth to seventh, 
month of pregnancy; tlie living infants are delivered at this period. 
As already mentioned, with a young macerated fetus, there is a com- 
plete absenee of reaction on the pai-t of the tissue in spite of the im- 
mense numbere of spirochetes. Foci of spirochetes are present in the 
cartilaginous borders of the long bones, as well as changes indicative 
of the osteochondritis of 'Wegner. The resultant widening and irreg- 
ularity of tlie cartilaginous border is diagaiostically the most important 
sign of fetal sj'philis. The chemistry of the developmental processes 
has been eonsidered as an explanation for the fact that the spirochetes 
settle in these locations, after having previously flooded the liver from 
the blood stz’cam. According to Schneider and others, the spirochetes 
occur here in large numbers and also at times, as Bertarelli found, in 
the osteoplastie centers.-"® .Similar residual or inactive foci — also in 
the periosthnn, etc. — are of significance in the explanation of persist- 
ent positive serologic reactions, or reactions becoming positive upon 
lirovoeative treatment; if the foci arc small and walled off, a continu- 
ing negative serologic reaction can occur, though this is rare. 

A. F'cvci'c Forms of lorolrrmcnl . — O.steochondritis is often accom- 
panied by a severe nutritional disturbance, wliich is evidenced by the 
senile, atrophic appearance of the fetus and of the child. The color of 
the .skin is a peculiar bromii.sh yellow with gray undertones; in addition, 
there exists a striking pallor and emaciation. In very severe infections, 
there is a simultaneous involvement of the palms and soles by a pern- 

author presents numerous excellent illustrations. 

HofTmnnni Atlns tier jUiolofjlschcn und cxporimcntcllcn Svpliilisforschunjr. J. 
i?prJnfrcr, 190S. Plate 24, 2; here many other illustrations of congenital .syphilis 

are found. 
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^jiugoid syphilide, whidi in typical eases consists of pea-sized vesicles, 
first clear, then cloudy, and rarely containing blood or pus— the “pem- 
phigus syphiliticus” of the older sj'philologists. The vesicles are sur- 
rounded by a ham-red to copper-colored zone of infiltration j in con- 
trast to the pjmgenic pemphigus of the newboni (impetigo neonatorum) 
■which involves the trunk, the base of the syphilitic ■vesicles is com- 
pactly Infiltvaied and numerons spirochetes can be easily found in scrap- 
ings of the floor of the vesicles. 

The coexistence of osteochondritis and perapiiigoid sj’philides, ■which 
at one time was much more frecpicnt, is characteristic of the se’vere and 
early diaplacental infections. In such cases in which tlie pemphigoid 
emption extends further and may even involve the entire cutaneous 
surface, at times a papiilocrustaeeous sj'philide develops, and a visceral 
syphilis is also present in the liver, spleen, adrenals and in many 
other organs. The visceral involvements are usually more severe than 
the cutaneous manifestations; however there is an exception in the case 
of the pemphigoid s}rphilide which is a manifestation of syphilis con- 
genita gravis. Between this severe form and the other specific exan- 
themas, there is a gradual transition, resulting in less severe visceral as 
well as external symptoms. 

The cutaneous manifestations can be very polymorphic, as in acquired 
syphilis; hut their regular sequence and typical morphologj^ may be 
altered. In children with marked visceral Bjiihilis whose severe fetal 
infection extends into the nursing age, as Hnebner aptly stated, in 
addition to an irregular, coppery, atjqiicai roseola and pabnar and 
plantar papules, tbc diffuse, superficial, infiltrated sypbilides are an 
e.speeial indication of recent and severe infantile syphilis. These infil- 
trations, whicb may be as large as the palm of the hand, frequently occur 
on the face, especially around the mouth, and there result in rhagades 
of vaiying depth, which later leave characteristic cicatrices (Parrot) 
as stigmas. Also similar diffuse infiltrations are frequently noticed on 
the palms and soles and are eliaracterized by their hamlike color. The3’ 
are less common elsewhere (anus, buttocks). In addition to the cop- 
pery, irregular, and frequently atypical roseola, they characterize a 
■severe to medium-severe infection. Macules, maculopapules, and crust- 
ing sj'philides, which first appear in the le.ss intense infections some 
weeks and mouths after birth (sypluUs congenita poslnatalis), will not 
be discussed further; they deviate from the appearance of acquired 
syphilis move or less by fbciv atypical appearauce and the absence of 
the more regular sequences of acquired s.vpbilis. Even ulcerating 
cetbyma-like sypbilides can occur early, and psoriasifom lesions and 
an infiltrated eruption similar to erythema multifome" (hyperaUergj') 
are also occasionally described, as well as tlie appearance of infiltrated 
early "nminas. 

"Slrofchcr, Dcrtm.t. Ztjcbr. ipin. 17, pi^te 3 
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Another manifestation is the rare but sjTumetrical perinyehia or 
paronychia on several or all the fing-ers, from ivhieh spirochetes can 
easily be demonstrated. These lesions, characterized by a brown to 
ham-red infiltration, can appear early or late and even become ulcer- 
ated ; they are pathognomonic of congenital sj'pliilis- With the involve- 
ment of one nail and a regional lymphadenitis, a primaiy lesion of ae- 
cpiired syphilis (A. Fournier's chancre iianaris) should be considered; 
the importance of this is often undervalued. 

B. Other and Late Forms . — In addition to the cutaneous manifesta- 
tions, the mucous membranes play an important role. Coryza sj'philitica 
is exceptionallj’ important as an earl3' sj'mptoni and not infrequently 
yields proof of spirochetes on dark-field examination. The eharacteristie 
“aiuffles” of such infants are due to an edema with decreased secretion 
of the nasal mucous membranes, on which bloodj' and purulent scabs 
are also formed; these changes laj' the foundation for deeper processes 
and later malformations of the nasal structure. Other mucous mem- 
branes, such as the eonjunetivae, are less eommonlj- involved, and some- 
times contain spirochetes. Erosions and plaques appear at times in 
the buccal mucous membrane and can recur later. Rhagades at the 
angles of the mouth and on the tonsils, which at times are eroded and 
frequently' contain spirochetes, should always be investigated. Expe- 
rienced syphilologists, such as Hochsinger and others, emphasize the 
value of a hard enlargement of the cubital and thoracic (paramam- 
millarv) lymph glands." In addition to the luitchinsonian triad, 
Hochsinger considers a somewhat equivalent earlj* triad of congenital 
syphilis, consisting of skull deformities (caput natiforme, saddle nose, 
etc.), radiating scars around the mouth (Parrot), and palpable cubital 
adenopathy. Gland puncture, which is so frequentlj’’ practiced ■noth 
acquired syphilis, seldom yields spirochetes in congenital syphilis. 
However, this practice should not be overlooked in case of doubt. 

Alopecia appears diffusely or in small patches, and the involvement 
of the eyebrows and cilia, as well as the scalp, is particularly eharae- 
tcristic; in older nursing infants and in small children it may be sug- 
gestive of syphilis acquisita infantum. 

Especially after pi'enatal salvarsan therapy, supeificial manifesta- 
tions are frequently only minimal or may be absent. Because of this, 
sj'philis congenita tarda may oecim in which, after a more or less 
asymptomatic course, characteristic stigmas and involvements develop 
later. Besides the luitchinsonian triad of keratitis profunda,'*- nerve 
deafness, and typical alterations of the upper and middle incisors, as 
well as of the first molars, there are charaeteilstic or suggestive signs 
(signs of certainty and probability of the French school), such as 

"t al.so aavl.sc c.v;inilnation of tlie lymph nodes in the axlll.oe. etc. 

'U'or newer presentation, sec Vokota (Zcntralbl. f. Haul- u. Geschlechtskr. 51. 5S2). 
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widened knee joints, saber tibia (periostitis ossificans), changes of the 
ocular fundus (frequent, usually chorioretinitis), saddle nose, testicular 
atrophy, dwarfism or giantism, etc. The various tooth changes, which 
the young Fournier described in a very exaggerated manner as being 
produced by the syphilitic viras (microdontia, diastasis, hypoplasia of 
enamel, irregularity of form), have become much disputed since then. 
“While definite signs are not known for the milk teeth, the real hutehiu- 
sonian tooth is typical of the permanent teeth, and is characterized by 
crescentic identation of the cutting edge, barrel or 'pear-shaped, screw- 
driver-like form, and frequently deviation of the converging axis. The 
collarlike atrophy of the first upper (six-year) molars is, to a certain 
extent, also characteristic, as well as the so-called Moon’s tooth (better 
described by Pfliiger) . Other tooth changes should suggest a thorough 
examination for syphilis; they occur, however, in other morbid dis- 
turbances (idiocy, convulsions, etc.). Furthermore, the high arched 
palate may be mentioned here as a suggestive sign although this condi- 
tion is more frequently a result of rachitis. 

Besides megalosplenia and occasional enlargement of the liver, there 
are other sjTnptoms in infants which are more or less suggestive ; under- 
nourishment, a peculiar pallor, no gain in weight or even a loss in 
spite of rich food, hydrocephalus, frequent vomiting and crying at 
night, nervous disturbances and convulsions (with striking venous dila- 
tation, especially on the head). Nephrosis (albumin, edema) seldom 
occurs. 


The manifestations of the so-called period of recurrences (second to 
fourth year of life) , consisting of exuberant condylomas on the genitals 
and anus, alopecia microareolaris, erosions of the mucous mem- 
branes, etc., in vigorous infants, should be considered as syphilis aequis- 
ita infantum. Some communications in the literature (chancres in 
ano and otherwise located extragenitally on the head and face, single 
or multiple) indicate how difficult the demonstration of chancres can 
be and how often they are not even considered. Acquired syphilis in 
infants usuallj’- does not run a severe course and, according to the 
opinions of experienced pediatricians, is rare compared with congenital 
(and binary) syphilis. This undervaluation of acquired forms of 
syphilis (condyloma, alopecia, etc.) is in need of revision, as I have 
often emphasized. It is ImoAvn that children frequently run a lighter 
course with othenvisc severe infections (e.g. typhus), and the same may 
commonly be time wdth s^ 7 )hilis, 


r. Central Aerrou, Sif.lcm nisinrhances (Spinal Fluid Changes) and 
Other Scqac7.c«.~Important as they may be for the phvsieal and 
menial dm-c1opmcnt of the child, endocrine dysfunctions and nervous 
system disturbances can only bo mentioned briefir. Manv cases of 
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edema, euuuclioidism, coutraction of the visual fields, diabetes, etc., 
have been explained on this basis, and in this case their treatment may 
liecome important. 

With regard to the central nervous system, I may say that spinal 
fluid changes are common in early infancy, but are less frequently 
encountered later. This difference between early and late infancy may 
at times be explained by an earlj' death of the severely infected infants, 
and by a spontaneous or therapeutically conditioned retrogression of 
spinal fluid syphilis as in acquired syphilis. A special form of spastic 
involvement is described by Marfan and is manifested in syphilis. In 
addition to sj^philitic meningitis, ivhieh can cause hydrocephalus, con- 
\-ulsions, and other signs (paresis, lameness, hemiplegia), there are other 
more or less obvious defects of the nervous sj'stem and distur’banees of 
the intelligence, even to the point of idiocy. Late manifestations occur 
in tlie foi-m of juvenile tabes and paresis^'* and become recognizable at 
the earliest in the fourtli year of life; perhaps earlier spinal fluid exam- 
ination would facilitate its diagnosis and treatment. Involvement of the 
vessels (arteritis or phlebitis in the brain and elsewhere) is also ob- 
served. 

Gummas have been observed in all organs. Severe deep tertiary ul- 
cerations often simulate lupus, etc., and can occur on the face, mouth, 
palate, nose (perforations), and other sites, causing deep ulceration 
and leaving as stigmas severe mutilating scars, often with bony involve- 
ment. 

So much for the clinical manifestations, the polymorphism of which 
has not been eonqiletcly discussed. When rachitis, tuberculosis, etc., 
develop along with congenital syphilis in infants, clinical pictures are 
observed which liave given rise to the French tlieories of sj’pliilis larvee. 
Here, however, tliere is the question of a combination of factors 
whereby in children, weakened throiigli diaplacental infection, other 
diseases can occur more severely and in xjeeuliar clinical forms. In 
these eases, specific thera])y is often, of striking benefit. 

v. KECOOXITIOX AND EARLT^ DIAGNOSIS 

Diagnosis, prognosis, therapy, and, finally, the social problem and 
prevention of congenital syphilis will now be briefly considered. 

Of real help in the recognition of congenital syphilis are : 

1. Carefully taken family histoiy. 

2. All methods of clinieal investigation (inclusive of roentgenograms). 

3. Investigation for the presence of spirochetes. 

4. Serologic examinations. 

5. Spinal fluid examinations. 

6. Other methods (luetin reaction, blood sedimentation rate, etc.). 

”A larffo number of cases of juvenile neuros\T)bilis were recently rcporlod by 
Mcnnlnger (Zcntralbl. f. Haut- u. Geschlcchtskr. si, 680). 
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The importance of a thorough history, including that of the parents, 
siblings and nearer relatives, is universally admitted. It should include 
all suggestive symptoms (also stigmas) and the investigation of all 
.suspects. French authors emphasize this especially; they have included 
investigation of all diseases which could be confused with syphilis, and 
properly so. Further, the history of births (abortion, premature, still- 
birth) is veiy significant, as has already been noted. The placenta, 
umbilical cord, and macerated fetus should always be thoroughly ex- 
amined, because they can offer proof or arouse suspicion of congenital 
sypliUis. 

A. Ohsteiric Aspects . — An early obstetric diagnosis is extremely im- 
portant. All pregnant women should be thoroughly investigated clin- 
ically after taking their history; but syphilis may be present in spite 
of negative findings. In addition, it is essential to make a serologic 
examination of all pregnant women, as far as possible in the fourth 
month (at the latest at the beginning of the fifth month), always using 
the standard methods (Wasserraann reaction, Kahn test, Muller, 
lileinicke reaction, and also the sensitive Schrens-Wassermann reaction), 
which should be repeated in case of inconclusive results. Thus, patients 
with syphilis can be diagnosed in time for effective treatment to be 
instituted. 

In addition to examination of the retroplacental blood, which seldom 
.shows nonspecific reactions, the placenta and umbilical cord should be 
Ihoroughly examined (weight, placental quotient, macroscopic, and 
microscopic appearance). In all suggestive cases, a thorough search 
for spirochetes should be made by careful dark-field examinations 
(tissue scrapings from the vein Avails of the fetal and placental ends 
of the umbilical cord) ; at times the sih^er staining of foi’malin-fixed 
sections Avill quickly reA’eal spirochetes (Armuzzi and others). For 
this purpose, the preservation of a 5 cm. length of the end of the um- 
bilical cord is advisable, as I pointed out in 1928, for later demonstration 
of spirochetes by staining of sections. Employing silver stains, mj' 
students, Edm. Hofmann, Klaftcn, Philipp, and others, have frequently 
demonstrated spirochetes in the fetus and in neAvbom babies. "When 
negative results are obtained from all of these methods, the inAmstiga- 
liou of the father and siblings at times may help the physician. 

}>Tany snggeslions as to the clinical diagnosis has’C already been given. 
Tlic differentiation of the simple pemphigns neonatorum (more super- 
ficial, noninfiUvatcd, paler lesions) from the .syphiloid p.rodei-mia on the 
buttocks, etc., is often possible by observation of the lesions, and can 
be proved by the finding of spirochetes. Allhongh the serolo-ie reactions 
.are extremely important, they should be intorjiretcd with caution during 
the first ten to fourteen days after birth. Instead of provocative reae- 
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lions in infants, I advise multiple tests and obsei-%mtions of the serologic 
curve, vhich does not decrease as rapidlj' in the presence of sj’philis 
as it does in the ease of false positive reactions, 

B. Examination for Spirochetes . — Examination for spiroelietes is 
still altogether too infrequent. India ink preparations (E. iluller and 
others), vhich pediatrieians still use, are inadequate, being much too 
uncertain. Eepeated dark-field preparations of scrapings or tissue 
serum, which I have emploj'ed since 1905 with success, are alwaj's 
advisable since the demonstration of spirochetes on the first trial can 
be expected onlj’ when the3' are present in large numbers (Jahnel). 
In addition to vesicles and their floois, papules, erosions, rhagades, etc., 
the nasal and conjunctival mucous membranes are productive sites for 
scrapings. For the demonstration of spirochetes in adolescents and in 
children, I advise scrapings of the palatine tonsils, which frequentb' 
harbor spirochetes. In the newborn during the first nine months, no 
spirochetes can be found in the mouth (Erika Schneider, Eva Lob^'^). 
Scrapings and small pieces excised from portions of the skin (soles 
and heels) rich in spirochetes are often easier than obtaining prepara- 
tions from the base of artificiallj^ produced vesicles (cantharides, carbon 
dioxide snow). For the earlj* diagnosis of as3^mptomatic S3'philis, the 
nasal mucosae and tonsils should alwa3’s be thoroughl3' examined for 
Spirocheta pallida b3- repeated dark-field preparations. I have alread3' 
stressed that b3’ this method the diagnosis can be made immediatel3', 
while serologic examination requires one or more da3's. Therefore, the 
repetition of dark-field examinations is very important. 

The luetin reaction is of little significance, and increased blood sedi- 
mentation rate is often suggestive but is not decisive. 

C. Roentgen Rag Procedures . — Roentgen ra3- examination of the 
epiply^ses of the lower and upper extremities is veiy important for 
carl3' diagnosis due to the frequent presence of Wegner’s disease. Up 
to the third month it is pathognomonic; later, confusion ma3' arise with 
rachitis, Moller-BarloAv disease, etc. The essentials of Wegner’s disease 
and of other forms (periostitis, etc.) have been stated previousl3^ Man3" 
pediatricians consider roentgen ra3" examination ver3" important, and 
this has been confirmed in German3’- (Moro, etc.), as well as in France 
(Pehu).'*'^ It should alwa3-s be cniplo3-cd, as well as spirochetal and 
sex’ologic investigation, cspcciall}' for the diiferentiation of congenital 
from acquired S3'philis. At times, hutchinsonian teeth can be recognized 
in roentgen ra3' films before erupting through the alveolar ridges. 
(Stokes, iIe3-er-Bulc3'^'). Spinal fluid examination is also important 

alone made it possible for Schaiidinn and myself to find Spirocheta pallida 
In 100 per cent of the cases, even in the serum obtained from Ivmph glands, in ^Inrch 
and April, 1905. 

‘’Dissertation. Bonn, 1924. In collaboration with my student, Erika Schneider, 
LOb never found spirochetes in the tonsll.s or in the nioutli before the ninth montli. 

“Cervini and Bogani; Zcntralbl. f. Haul- ii. Goschlcchtskr. 52, .230. 

‘•DI.«'scrtatIon. Bonn. 1929. and Derin.at. Ztschr. .'58: 313. 
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and to be recommended in cases in whieh the diagnosis is in doubt. 
Transient or permanent spinal fluid changes occurring in infants suffice 
for the definite diagnosis of syphilis. The lumbar puncture is to be 
preferred to cisternal puncture in small children, the latter needing 
great skill. 

D. Miscellaneous Facts . — In consequence of prenatal salvarsan ther- 
apy of most pregnant syphilitics, the early recognition of congenital 
syphilis has become more difficult than formerlJ^ It cannot be doubted 
that this sovereign therapy, as well as bismuth, is transmitted to the 
fetus through the placenta in efficacious form, and thus controls or 
produces a latency of the infection in the fetus. Whether a complete 
cure or an asymptomatic congenital syphilis results is very difficult to 
say. Symptoms, or positive serologic (and spinal fluid) reactions, can 
be absent up to the third or, at times, even to the fifth or sixth month. 
An examination three months after birth, which many believe to be 
sufficient, does not suffice for the exclusion of a congenital infection; 
it is much more practical to demand a follow-up of six months. Infants 
with normal placental quotients and negative spirochetal findings, who 
are entirely normal clinically, also should have this supervision if they 
are born of mothers who have had syphilis or are still syphilitic, even 
when a sufficient guarantee of cure seems certain due to intensive treat- 
ment before or during pregnancy. 

Consideration of all of the above mentioned clinical symptoms 
(Ijmphadenopathy, splenomegaly, etc.) is again advised. The signifi- 
cance of the stigmas (Hutchinson, Fournier) has already been stressed. 
Spinal fluid examination is necessary in all nervous disturbances of 
childhood. 

YI. PKEVENTION AND TREATMENT 


Preventive measures and treatment, as already stated, have produced 
.striking results. In order to reduce the incidence of congenital syphilis, 
there are two means at our disposal: specific therapy, Avhieh has long 
been veil developed and has recently been simplified, and a far-sighted 
prophylaxis of syphilis in general. This may necessitate making ex- 
ception to the otherwise valid rule: “Never institute specific therapy 
without a definite diagnosis.'” 


A. Preventive Measura, of Familial Syphilis. —The pregnant woman 
is the sole carrier of the causal agent of congenital 831)111115 and then 


only after the fifth month of pregnancy. This is the basis upon which 
we can and must work for tlie elimination of congenital si'pliilis. Be- 
<-ausc of confused and groundless theories of congenital .syphilis (“germ- 
inativc transmission'’ and “influenee on the germ plasm ic hered 
ity”), the progress made lias not been sufficiently great for an keetive 

'.’i'Arf r* !'■, .! i« 

192 S. 20 , T tried to show the value of this fact. 
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The pregnant ■woman is also the starting jioint for our measures to 
reduce syphilis as a generalised affliction. She calls on the physician 
for other conditions and often for prenatal care. The axiom is then 
valid; “Always consider s.'i'philis, as well as tuberculosis and cancer.” 
There are social and charitable facilities for the care of pregnant women. 
Would it not be possible to examine eveiy gravid patient for syphilis 
before the fifth month of pregnancy, without arousing suspicion? The 
family physicians of those who do not attend social clinics could also 
make a fundamental advance, for the sake of healthy future genera- 
tions, by discreet Ij' conducting a clinical and serologic examination. 
Thus, all snibilitic women — or almost all — could be reached at the 
opportune time and the birtli of healthy children could be assured. 

However, our efforts must extend still further, namely, to the preven- 
tion of infection of the mother by the syphilitic father, thus avoiding 
the introduction of infection into the family, with consequent preven- 
tion of familial syphilis in general. Today the attainment of this goal 
is not so difficult, because salvaisan in sufficient dosage quicklj’^ and 
efficiently checks the spirochetes which migrate to the surface and are 
thus capable of transmitting the disease. This rapid reduction of the 
danger of inoculation is also important for the reduction of familial 
syphilis, because infected men, with recently acquired syphilis, who allow 
Ihemscivcs to be treated immediately, usually do not transmit their 
infection, even during treatment. I advise immediate treatment for 
women who have been exposed and probably infected by husbands whose 
syphilis is still infectious, even if proof of the spirochete is not found 
cither in a cervical smear or elsewhere (urethra, tonsils, etc.). For 
these possible, indeed probable, infections of short duration, the preven- 
tive treatment of one or two courses with shoit rest periods will suffice, 
provided that the serologic reaction remains negative on repeated 
examinations. Thus, the danger of familial syphilis is banished, and the 
possibility of congenitally syphilitic offspring is eliminated. 

However, if that is not feasible, there remains the possibilitj^ of 
accomplishing not only the healing of the gravid mother, but also the 
birth of a healthy child by means of ti’catraent during pregnanc}x Our 
Ihree-eoui-se system (Bonn) suffices for a final cure of early sj'philis 
if it is not too old and unusually stubborn, which, however, our expe- 
rience seldom shows to be the case. I emphasize again, along with 
experienced obstetricians, that this treatment, instituted early enough 
in the second half of pregnancy, should continue until parturition, in 
order to avoid danger of premature termination. A new coui-se of treat- 
ment is not nccc.ssaiw in hater prcgnanc.v in women who have been 
treated intensively and systematically and whose cure may be assumed 
with sufficient probability. In my article, “Ls Syphilis Curable?”^® 

.Syphilis Iicjlh.Tr'’’ Dormat. ztschr. r.n; 27^. 19.^0. 
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I have explained the signs which arc to be considered as indicating 
cure and a sufficiency of treatment; the pnblications of Zveler^ may 
also be referred to in this connection. 

A further simple measure for the prevention of familial and con- 
genital syphilis is to advise the use of accepted methods of venereal 
prophylaxis by husbands who indulge in extramarital relations. Also, 
antieonceptional prophylaxis is to be recommended, that is, the con- 
scious avoidance of impregnating sypliilitie -Romen until they have been 
sufficiently treated. If, in spite of this, pregnancy ensues before com- 
plete cure appears to have been accomplished, the prenatal treatment 
advocated under all circumstances by so many obstetricians must be 
carried out through the period of pregnancy, in order to ensure the 
birth of a healthy child. 

B. Prenatal and Preventive Treatment — It has been our experience 
in general that two combined counses uith a four-Aveek rest period 
suffice for the prenatal treatment of tbc fetus, even in the presence of 
obvious sjTohilis. The assumption that gravid nomen after an initial 
dose of 0.3 gm. cannot tolerate individual doses of 0.45 gm. of neo- 
arsphenamine tnice a week (thus 0.9 gm. neekly doses) is not in accord- 
ance Avith our long jears of experience.^” Ten or, better still, twebm 
injections combined nitb bismuth constitute a course. Even larger doses 
of neosaharsan (0 52 and 0.6} haAC been giA’en to vigorous pregnant 
Aiomen in my clinic Anthout any distuibancc. The normal dose of 0.45 
um tnice neekly ordinarily suffices to safeguard the fetus. 

Freriuently the mother as aacH as the child cannot receive this com- 
plete course during pregnancy, and are thus undertreated These par- 
tially treated mothers and ncAAbom babies must receive further therapy 
until the entire course has been given. 

That leads us to the question Avbieh I brought up years ago, as to 
nhether a preventue treatment of tbc neA\born is adsisable before the 
syphilitic infection can be definitely demonstrated. I have affirmed this 
for a long time and has'c found much support. Today, since the pre- 
nalnl treatment has been further extended, a preventive treatment, rep- 
resenting only a continuation of that instituted prenatally, may be 
leqiiiied After the deiiAeiw, the mother and child are iir the hands 
of the pliAsieian and, A\itli sufficient explanations, should be amenable 
to proposals for therapy, later, it is more difficult to persuade the 
mother to continue treatment. Taluable time is lost and the chance 
of an caily cure is dccicased” A\-itb expectant obseiwation. The damage 
which can occur from too intensiA-c treatment is slight; much greater 
IS Uu- <lan»cr of fnitbcr iiuoUemcnt which iMpiires difficult and pro- 


* In(« rn \\ rnnen *•»- Tiid 

‘c prepara- 

trcatmrnt of .Itomatlnc with otW prrparatVoU'iVTho ‘'‘c ‘“Sari 

ir.n -.00,0.0,1 Vain, 


sirtom which ln« nl<=o ir'n aoo,ptofl In Denmark. 
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tracted treatment, and wliich can have fnrtlier sequelae, ivhile the 
prognosis becomes poorer tlie longer one waits. A six-month observa- 
tion period, therefore, is nceessaiy in order to ascertain freedom from 
.syphilitic involvement.^" 

Tliat is basis enough to justify the preventive treatment of all new- 
born children of mothers who are still infectious or in whom infection 
is .suspected. This should begin immediatelj' after birth, if thej’’ have 
received inadequate, or no prenatal therapy. This standpoint is well 
grounded, because it offei-s the most for individuals and famil.y, as well 
as for social-hygienic indications, and would contribute efficiently to 
the limitation of syphilis. IMuch care and expense is saved b}' such 
a procedure. Finally, babies, in whom the presence of sj'philis is not 
definitely established, withstand anti.sj'philitie treatment very well, 
according to our experience. Against the advantages enumerated, a 
few really health}’ infants will be treated. Their number will weigh 
slightly with most experienced physicians; furthermore, simple sto- 
varsol therapy is regarded as suffieient by man}' clinicians. 

G. Posinaial Therapy . — While I have seen good results from combined 
neosalvarsan-bismuth (or mercury) therapy with medium dosage (.01 
gm. neosalvai-san per kilogram), recently stovarsaP® treatment has been 
preferred by most pediatricians, gynecologists, and dermatologists and 
has been regarded as sufficiently efficacious. An intensive ninety-four- 
day course has been advocated by E. Miiller, after he had previously — 
like myself — interceded for a veiy intensive combined calomel-neosal- 
varsan therapy. Also, I have employed the stovarsol therapy oeca- 
sionally usually, however, with bismuth injections (0.002 to 0.003 gm. 
metallic bismuth per Idlogram) or mercury inunctions. Details are 
given in my textbook of dermatology.®’ 

E. iliillcr advises stovarsol therapy alone with large doses for ten 
days until four-da.v rest periods between (first dose, tablet of 0.25 
gm.; with vigorous infants, 1 tablet, and then a rapid increase to 2, 3, 
or 4 tablets daily). ''i\’lth a course of T x 10 = TO treatment days and 
6 X 4 == 24 I’cst days between, he tries to give 40-60 gm. of stovarsol 
and thus conclude the treatment in ninety-four days. With this treat- 
ment, the children become and remain healthy and serologicall}’ nega- 
tive. 

Other noted pediatricians advise beginning with small doses, then 
increasing .slowly from p.j to %, and 1 tablet of 0.25 gm. in order 
to employ larger doses, according to tolerance, after the second or 

^Recently. Coppolino advanced the opposite view, tlint children, who presented no 
clinical, scrologrical and rocnlpcn findings one month after birth, did not require treat- 
ment. (Zentr. Bl. Hautkr. 52, 63). 

‘’Xo. 594 of Ehrlich’s series is called spirozid in Germany, stovarsol in France, 
and acetarsone by the American Medical Association’s ‘'Xew and Non-Ofilcial 
Remedies.” The tablet Is 0.25 gm. by weight (translator’s note). 

HoiTmann: Behandlnng dor Hmit- iind Geschlechtskrankhcltcn. cd. 5, 1930. 
new edition In preparation. 
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tMrd weeks; many combine this with mercury inunctions (0.1 gm. of 33 
per eent ointment per kilogram) or bismuth injections. The total of 
the stovarsol — Avith or without short rest periods amounts to from 
24 to 30 gm. ; by repetition of this course during the first half-year 
twice, and in later months even three times, this total can be reached. 

Tolerance is usually high with good care and nourishment (as far 
as possible with mother’s milk) and dosage suitable to the individual 
ease; complications, such as vomiting, diarrhea, and exanthemas, are 
rare and can be controlled by suitable means (sodium thiosulphate). 
Severely involved newborn and infants occasionally die sooner, due 
to too intensive specific therapy (spirochetal toxicity), which deaths 
are no great misfortune since the infants would probably be backward 
physically and mentally. Preliminary small doses of mercury pro- 
tiodide or several mercury inunctions and cautious stovarsol doses are 
suggested. Heavily infected infants, and preferably all, should at first 
be treated in hospitals. After retrogre.ssion of symptoms, and provided 
there is good tolerance, the simple stovarsol therapy can be continued 
as an out-patient treatment. 

Stovarsol is not sufficiently efficacious for the prenatal treatment of 
pregnant women and is, therefore, no more permissible than malaria 
therapy during gravidity (transmission of plasmodia). 

According to most experienced syphilologists, intensive stovarsol ther- 
apy, with dosage and duration adapted to the severity of the congenital 
syphilis, is very effective and so efScacious that neither reeurrences nor 
nervous involvements ensue. Mental deficiency due to severe fetal in- 
fection cannot always be prevented, but sufficient prenatal neosal- 
varsan and bismuth therapy must be given in order to make this pre- 
vention possible. Older infants and small children, as well as adults, 
should be treated by neosalvarsan (0.01 per kilogram) and bismuth as 
outlined in my book. In cases in which stovarsol is not sufficient, this 
treatment is to be advised and may be repeated once or twice, according 
to indications. The saturation therapy of Schreus or, better still, 
malaria followed by the Bonn method of therapy, should be considered. 

Minor late involvements of other types do not always require inten- 
sive salvarsan-bismuth therapy; here, iodine and bismuth therapy suf- 
fice, especially if it is a quiescent noninfectious process or a benign- 
appearing latent process (positive serologic reaction). 

One more word about the intensity of the treatment. "We have al- 
ready mentioned that congenital sjiihilis shows a characteristic tend- 
ency toward spontaneous healing; thus, spinal fluid changes and visceral 
processes, with the exception of the bony involvement of lYegner often 
disappear entirely, or to a large extent. It remains undecided whether 
as a c onsequence of the growth process, infants and small children 
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possess a particular resistance to agents of infection, such as the 
SpirocJicta pallida, hut syphilis acquisita seldom runs a serious course. 
At all events, an excessively large dosage of stovarsol and neosalvarsan 
does not appear necessary because here the aid of vis mcdicairix 
naturae can perhaps be relied upon. Therefore, in spite of my in- 
clination for the maximal dosage, I liar’e usually avoided dosages of more 
than 0.01 gm. neosalvarsan per kilogram and have usually had success 
with tliese small doses. Large doses, approaching the limit of tolerance, 
are not necessaiy with stovarsol; indeed, the goal at which maximal 
therapy aims, namelj', a complete cure in a limited time, need not be 
considered. 

TO. COXCEITSIOXS 

Great advances, which justifj' further hopes, have undoubtedly been 
attained during thirty years of etiologic and twenty-five years of tliera- 
pcutic investigation. The specter of “hereditary srqihilis'’ and “hered- 
itary dystrophies,” as well as “hereditaiy corruption” has been ban- 
ished.'' The pregnant woman has been recognized as the sole inter- 
mediar}’ for tlie transmission of congenital syphilis. The danger of 
transmission of spirochetes to the fetus is first present during the fifth 
mouth of pregnancy. This is the definite basis upon uhich ue can 
lead an effective battle. Through suitable medical and social care, we 
must succeed more and more in getting in contact with all syphilitic 
pregnant women before the fifth month. With two prenatal courses 
of treatment extending from the middle to the end of pregnancy, 
healthy children can be produced, who are, and remain, free from 
signs of mental and physical infeidority.'" Postnatal preventive ther- 
apy administered to apparently healthy children, bom of infected or 
infectious mothei-s, is justifiable and later avoids much affliction and 
expense. Postnatal therapy of infected children has been simplified 
by stovarsol therapy which, according to the opinion of experienced 
clinicians, is efficacious; I have bad good and lasting results with it, 
when combined uith bismuth (or mercury) and neosalvarsan tlierapy. 

The introduction of syphilis into the home can best be precluded by 
the preventive treatment of women who liave been exposed to it. Meas- 
ures liave been suggested for the treatment of the infected man before 
marriage, in order to avoid the misfortune of familial syphilis. After 
setting in touch uitli tlie sj'philitie pregnant woman, by means of 
lier history and family investigation, further infectious eases can be 
traced and treated. By this procedure, wliich has been supplemented 

^'Huslcr has Oiscu'^scd, but lc'i\es open, Lonz’s question of wlietlier treatment of the 
parents by Iodide^, meicurj', ami arscnicals could influence, bv herecHtv, tlie progcn\ 
*^11011 an apprehension i*? as SToundIc«s as the piesumption that syphilitic tovins could 
influence heredity 

-'Hu'slor (Zt*=^elir f Klmleih . l'»27) lias nc\rr found <5\philis In the third 

gem ration I allowed Folge to dl‘=cusa this subject in his dissertation (Bonn 1 ^ 17 ) 
i s%phlljtlc bKstophthorla wa*? ne\er exident, nor even surmised The phjsical and 
ment il condition of forlx-two congenital sjphllltlc adults was found bv Hiisler to be 
abo\e the axcrago. « 
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ill most civilized countries by the formation of regulatory laws for the 
control of venereal diseases, and by the sympathetic cooperation of 
gynecologists, dermatologists, and pediatricians, a further diminution 
must result in the incidence of congenital syphilis and of acquired 
sj'philis. 

The definite reduction of congenital syphilis, as shoivn by j^early 
census in Denmark, to about one-tenth the former number in twelve 
yearn, with elimination of stillbiidhs and severe forms of the disease, 
must be an inspiration to us to continue the eradieation of this disease 
which was once so greatly feared. The Danish and German results 
have been attained -with German salvarsan preparations, the efScacy of 
which has been proved in the Ehrlich Institute at Frankfort;®® I have 
no experience with other arsenobenzine products. As the elimination 
of leprosy was accomplished in civilized lands in the Middle Ages wdth- 
out a specific therapy, we may hope for a still greater success in the 
battle against syphilis, with the aid of our modern Icnowdedge of early 
diagnosis and treatment. The marked decrease of congenital syphilis 
and the elimination of its severe forms give us great confidence that 
we are on the right path and will be victorious. This goal would be 
reached still more quickly if the intensive combined treatments Avith 
short rest periods, shown by statistics to be most effective, were uni- 
versally'® employed and if preventive therapy Avere more accepted. 


'• ■ I, 

isW;;i 


of othor typo.s. Tl.crcforo. pri^sed\he stc^ ■ i 

.Northern Conprc.ss of Pcdlntrlcs, August. 1D3<). “ ^ 

IloffniftPn. tjhcr tlio n 

\\ciin«chr. 1935, 1010), It remains to be decided CVVien. idJn 

roluralv.Trrtn Is ns good as tho standard nc§snlva?ra?i“^ recently recommended 

namculars are given In the article mentioned ,n the preceding footnote (53). 



EDEJU ASSOCIATED WITH HYPOGENESIS OP SERUM 
PROTEINS AND ATROPHIC CHANGES IN THE LIVER 

With Studies ov the Water axd SIixeral Exchaxges 

W. n. Tiioju’sox, JI.D., Irvixe McQuarrie, JI.D., axd E. T. Bell, M.D. 

jMixxeapolis, Mrxx, 

R ecent advances in our Imowledgc concerning’ tlic physiologic 
nieclianisms involved in tlie exchange of body fluids have gi'eatly 
heightened our interest in cases of so-called “idiopathic edema.” It is 
obvious from an examination of publislied case repoi'ts that a variety 
of ctiologieally unrelated clinical entities liave inadvertentlj' been 
grouped together under this general designation merclj' because the 
origin of tlie edema in each instance has been undetermined. As a tenta- 
tive diagnosis, therefore, “idiopathic edema” simply signifies that all 
knoivn causative factors, such as nepliritis, nephrosis, eireulatoiy in- 
sufficiency, inflammatoi'}- and allergic disorders, sei’erc anemia, protein 
starvation and the excessive ingestion of sodium chloride and water, 
have been excluded. 

Tlie present report deals with a case falling into this general category, 
which was the first of its particular kind to be recorded, so far as we are 
aware. As indicated in the above title, the underlying pathogenesis of 
the edema in this instance involved a marked degree of hypoproteinemia 
believed to be due to a deficiency in the physiologic mechanism for 
fabricating serum proteins. The postmortem discovery of a peculiar 
zonal atroph}' in the liver lobules suggests the likelihood that this was 
the responsible pathologic lesion. Since our preliminai'j’ presentation 
of this case,’ Myers and Taylor’’ have reported interesting clinical studies 
on a man fifty-one years of age, who was likewise suffering from chronic 
hypoprotcinemic edema ai)parentl}' due to an inability to produce serum 
proteins at a normal rate. Dining the past few months we have had 
the opportunity to observe an additional child presenting a somewhat 
similar clinical picture. It is not unreasonable, therefore, to believe that 
this entity will be recognized with increasing frc((uency, if searched for 
among the a.ssorlmcnt of cases ordinarily classified under the designa- 
tion, “idiopathic edema.” 

CLIXICAL features OF CASE 

The patient, E. N., was a two years of age, who was admitted to the 
Pedi.atric Service of tlie Univer>ity of jMiiinesota Hospital on Oct. 5, 1031, because 
of intractable, generalized edema. According to her past history, slio wa.s delivered 

From the Departments of Pccilatrics and Patholosa-, University of Minnesota. 
IVe.^cntcd In prclimlnarj- form before the Americ.an Pediatric Society at Rochester. 
Mlnm-soUi, May 2C. 1902. 

Allied by a prant from the Aledical Graduate Re.search Fund of the University of 
Minne.iiot.a. 
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at tern, wigUrng 9 pounds. EaEor ^^as “drj'-’ and ^^as prolongea to tlurty-six 
hours. The face was observed to be swollen at the time of birth. Tiiis did not 
persist, however, and so was in all probability merely a result of difScult labor. Her 
early infancy was not remarkable except for frequent attacks of coryza. She was 
fed at the breast for nine months but was given cow's milk in addition after the 
first month. Cod liver oil and orange juice were given regularly after the first few 
weeks of life, and cereals and vegetables were added after the fifth month. After 
she was weaned from the breast, standard diets appropriate for the age were given. 
It is worthy of special note that lier feeding and general care were tinder the 
.supervision of a competent pediatrician throughout her entire life before she was 



“““ '^dm.ssion to the 

hloou‘'trmTmi’£n"‘'‘"'’'' '‘"‘I « result of 


referred fo iis for specal >-tudy and treatment. Her development and growth were 
C'-'-cntially normal. She walked at fourteen montli= and learned to talk «hortlv 
thereafter. She par.-pircd unuMially freely and always tended to be somewhat 
consupated. In all other respe,-tc die seerned to In os^ntiaiiv normtd up to lime of 
the present dlncvs. Tim family h, story was not rcwark.ablo. Her parents, who were 
of Bohemum extraction, were i.oth fairly he.al,hy. She had no hrothors Or .i.Z 
1 repeat ninris.-I.denm of the face and eMrm,.i(ies .wffichntlv marked to aV 
ract the attcnt.on of her parents fird apj^.ared .Ta„,.arv, lOr,! filo Jne a 
cold. Hus edema pers.tcd without much eh.ange until -March; when it ap 
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parently subsided partialiy during an attack of whooping cough. Soon thereafter, 
liowerer, it recurred and by July had become fairly marked. In September it was 
obserred that the abdomen had enlarged considerably and the edema of the 
face and extremities had become still more conspicuous. Because of increasing 
irritability and abdominal discomfort, the patient was admitted to the University 
Hospital for more intensive studj- and treatment. 

It is worthy of special empliasis that her diet had always been adequate as regards 
its protein and vitamin content. At no time was there any demonstrable evidence 
of cardiac, renal, or hepatic disease. Shortly after the first appearance of edema, 
when the patient was but fourteen months of age, the urine was examined carefully' 
for albumin, casts and blood cells, but no abnormalities were found. Eepeated 
examinations thereafter likewise yielded negative results. 

On admission tlie patient appeared veiy much as she did when the 
photograph shown in Pig. 1 was taken. The general physical examina- 
tion was essentially negative except for the obvious edema and abdominal 
enlargement. The edema was generalized but was more in eiddence over 
tiie face and extremities than elsewhere. Protrusion of the abdomen was 
clearl}' due to the presence of freelj’^ shifting fluid. The texture and 
color of the skin and mucous membranes were essentiallj’- normal. The 
tongue was not enlarged. The hair was nomal in amount, texture, and 
distribution. Except for fairly marked edema of the eyelids and 
slight hypertrophy of the tonsils, the eye, ear, nose, and moutli examina- 
tions were negative. Temperature was normal. Heart: Size, action, 
sounds and response to effort were entii’elj’' normal. Systolic blood pres- 
sure was 106 and diastolic, 72. Eycgrounds appeared normal. Lungs 
were clear. Nervous reflexes were all normal. X-ray examinations of 
the wrists, arms and legs showed her hone development to he normal. 
The urinary tract showed no abnormality by x-ray. The wine was nega- 
tive for albumin, easts, blood cells, and glucose. Specific grainty ranged 
between 1.010 and 1.030. Phenolsulphonephthalein test showed 50 per 
cent excretion in two hours on one occasion and 60 per cent on another. 
Blood Findings: The Wassermann test was negative; nonprotein nitro- 
gen 22.5 mg. per 100 e.c. The senim proteins were: albumin 1.9 per 
cent, globulin 1.5 per cent, total protein 3.4 per cent; plasma cholesterol 
226 mg. per 100 c.c.; plasma chloride 357 mg. per 100 c.c.; serum calcium 
11.25 and inorganic phosphorus 5.58 mg. per 100 c.c. Unfortunately 
fibrinogen was not detemined, but the coagulation of the blood appeared 
to be entirely normal. Blood counts were as follows: erytliroc 3 fles, 
4,480,000 per c.mm.; hemoglobin, 87 per cent; total leucocj'tes, 8,300 per 
c.mm. with 78 per cent pol.nnorphonuclears, 17 per cent tympboeytes, 
4 per cent eosinophiles and 1 per cent large mononuclears. Platelet 
counts were not made. 

Clinical Course . — Because of the intractable nature of the edema and 
because her home lacked facilities adequate for her care, the patient was 
kept in the liospital for a period of 201 daj’s, during which the special 
studies reported here were carried out. The urine remained albumin- 
free throughout this entire period except for a trace found in a single 
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sample at the height of her terminal infection. ^ Except for a brief 
following hlood transfusion, the edema persisted in spite^ of a high- 
protein, low-salt, vitamin-rich diet and a constantly positive nitrogen 
balance. During the greater part of this period, she consumed daily be- 
tween 2.5 and 3.5 gm. of protein per kilogram of body -weight. Varia- 
tions in the degree of edema occurred as a result of special procedures 
being tested, but none of the latter appeared to stimulate regeneration of 
the serum proteins. That the edema was due to a reduction in the col- 
loidal osmotic pressure of the blood incident to marked hypoproteinemia 
was proved by its complete disappearance following blood transfusion, 
which raised the serum proteins above the critical level. Figure 2 shows 
the patient several days after the transfusion, when no edema was demon- 
strable. After a remission of a few weeks’ duration, she again showed a 
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Fig. 3. — ShoNsJng inverse relationship between concentration ot scrum piotcins anO 
ocRrce of odcma, as Indicated hy changes In body weight. 


gradual gain in iveight due to retention of fluid. After the edema had 
become apparent at tlie end of seven weeks, it was discovered that the 
serum proteins had again declined toward the original low level. At no 
time did the serum globulin fraction exceed the albumin in amount. The 
close relationship hetivcon the .serum proteins and the degree of edema, 
as indicated by changes in body weight, is shown in Pig. 3. 

\V.\Tr.R and MINKUAE rUtCHANOES 

Obscurity regarding the underlying pathogenesis of this unusual form 
of hypoprotcinemic edema snggc.stcd tlie desirability of measuring the 
water and mineral c.vchangcs under a variety of conditions. The in- 
dividual effects of parathyroid extract, of posterior pituifarj- extract 
and of hlood transfusion arc showm in the accompanying charts which 
aie largely self-explanatory, ’ ’ 
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The methods used for measiiriug the Avater balance Avere those Avhich 
Avc haA'c employed in preATously repoited studies.® In brief they Avere as 
folloAvs : The patient Avas kept in a special metabolism room in Avhich 
the temperature Avas maintained betAA'eeu 67 and 74° P. and the rela- 
tiA'e laimidity betiveen 40 and 60 per cent at all times. A specially 
trained nurse superA-i.sed the administration of all food, drink, and 
medication, collected excreta, cheeked the room conditions and 
Aveighed the patient on a Troemner balance. During’ periods of special 
study the daily diet, Avhich AA-as giA'eu in four equal meals at si.x-hour 
intei-A-als, AA-as made up of poAA-dered Avhole milk, egg yolk, egg Avliite, 
cane sugar, clear lemon juice, and AA-atcr. At other times the iiatient AA-as 
giA-en in addition meats, A-egetablcs, fruits, yeast, and cod liA-er oil. 
Stools Avere separated by means of carmine giA-en at the beginning of 
each period. They Arere dried to determine the Avater content. The 
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Figr. 4 . — Partition of Wc'iter cxchanire before and durlng^ administration of parathy- 
roid extract. Tiic latter is seen to cause a moderate reduction in edema in spite of 
low serum protein concentration. 


insensible A\-ater loss of the body Av-as calculated from body AA-eiglit 
changes and a rongli estimate of the metabolic mixture according to 
the method of XeA\-burgh, Jolmstoii, and Palcon-Lesses.'* Serum 
proteins AAcre determined according to the procedure of Hoavc as modi- 
fied by IlaAvk and Bcrgcim.® The methods used for determination of 
the A-arious minei-als of the urine and stools aa’CI'c as folloAA-s: Sodium, 
Butler and TuthilP; potassium, Shohl and Bennett'; chloride, Volhardt, 
as modified hy Ilai-A-ey®; phosphorus, Piske and SnbbaroAA-®; calcium, 
Tisdall and Kramer''’; and nitrogen, Kjoldahl.” 

The data presented in the first part of tlie chart shoAA-n in Pig. 4 arc 
typical of the AA-ater balance throughout the greater part of tlie patient's 
.sojovn-u in the hospital. The mcasui-ements recorded are presented 
merely as a ,sample to illustrate the fact that edema persisted in spite 
of a “.salt-free.” relatively liigh-protein diet. It Avill he obsei-A-ed that 
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the total serum protein %vas barely half the value usnall}' cited as ap- 
proximating the critical level below which edema develops. In contrast 
to the reversal of the albiimin-globulin ratio, which is characteristic of 
nephro.sis, the globulin fraction Avas reduced to a greater degree than 
tlie albumin in this instance. 

The effect of parathyroid extract (parathormone), as shown on the 
right half of the chart, Avas fairly efifectiA-e in producing a negative Avater 
balance during the period of its administration. It is apparent that 
the negative balance aa'bs due excluslA'cIy to an increase in the urine 
volume. WlAile the concentrations of both the albumin and the globulin 
of the serum Averc found to be .somcAA’hat increased folloAAung the period 
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1 iK. r.— Effect of parathyroid extract on potassium, sodium and chlorine e.xcretion. 


of diuresis, they Avere not elevated above the “critical level’’ for edema 
formation. In fact, the extra Avatcr lost as a re.sult of the administration 
of paratliyroid extract was regained within a few days after witlidrawal 
of tfic ilormonc. 

In Fig r, arc charted the intake and output of potassium, sodium and 
cliloridc before, during, and after the period of parathvroid extract ad 
mnustralion. That n,ost of the edema fluid lost dnriim the diuresis 
pciiod Avas extraccnular in origin is indicated by the excessive loss of 
sodium and clilonnc. The slight negative hahnee of noio “ 

the ihiril !ind fimrth days may indiealc a .small loss of intrac T? 
during fha, portion of fhe period, but the 
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significant. Following omission, of the parathyroid extract, sodium 
began at once to show a positive balance, whereas the intake of chloride 
and potassium was equalled by the output. Tliese observations mei’elj' 
indicate that the composition of the edema fluid in tHis case is essentially 
tlie same as tliat found in other forms of edema. 

The effects of parathyroid extract on tlie calcium, the phosphorus, 
and tlie nitrogen balances are shown in Fig. 6. It will be seen that the 
nitrogen output remained unchanged. It is especially notable that the 
patient remained in positive nitrogen balance during the succeeding 
five months also, but failed to maintain her serum proteins at a level 
sufficiently high to prevent edema. The output of calcium and phos- 
phorus by way of the kidnej’s and the intestines was significantly in- 
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Fip. 6. — Effect of paratliyroicl extract on calcium, phosphorus and nitrogen balances. 


creased by tlic hormone. tVhercas the total calcium excretion had been 
definitely below the intake previously, the two were essentially equal 
during the parathormone period. The positive balance of phosphorus 
noted in the foreperiod was superceded by a definitely negative balance 
when the extract was administered. Unfortunately serum calcium and 
protein deteiminations were not made at the height of the period of 
diuresis and so it is impossible to say whether or not the degi’ee of blood 
concentration was sufficient to explain the parathormone diuresis alone 
on an osmotic pressure basis. The nitrogen, the calcium, and the phos- 
phonis excretion studies throw no light on this pliase of the subject, 
but merely indicate that the patient’s response to the extract was en- 
tirely normal as regards the calcium and phosplionis metabolism. 
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Because it had previously been found possible to cause loss of edema 
in certain cases of nephrosis by the administration and withdrawal of 
pitressin, the antidiuretic principle from the pituitary gland, ^ the pro- 
cedure was carried out in the case of this patient. "W^hile she responded 
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to the sustained pituitary antidiurc.sis like other edematous subjects do 
that is by a gain in body weight and an obvious increase in the de-rree of 
edema, her response to withdrawal of tlie liormone differed from that of 
the other patients mentioned in that the period of active dinresis was 
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not sufficiently prolonged to result in a significant net loss in body 
water. TJiis failure was pi-obably due to tlie fact that lier serum proteins 
totalled less than 3.0 per cent at the time of the test. 

The causative relationship between the depressed level of the serum 
l)roteins and the oceurrenee of edema is strikingly shown in Pig. 8. 
During the course of a mild attack of bronchopneumonia, the patient 
was given a fairly large transfusion of blood. Following a latent period 
of nearly two days, active diuresis set in. This resulted in a net loss of 
2.3 kilograms of edema fluid within fortv-eight hours. The total serum 
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Fij?. 0. Potassium, sodium, and chlorine losses accompanving excretion of edema 
iluid after blood transfusion. 

proteins were increased from approximately 3.5 to 5.9 per cent as a 
result of the transfusion. Since the senim protein value, 5.25 per cent 
•* 0.2;), may be regarded as the critical level below wliieli edema develops, 
it is rca.sonabie to assume tliat the elevation in .scrum protein level is 
alone sufficient to account for tlic result obtained. No adequate rea.son 
can ho offered at the present time for the delay in appearance of diuresis 
following the transfu.sion. 

It is obvious from the chart tliat practically all of the extra water 
lost was excreted by the kidnews. It uill be ob.served that (lie amount 
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of water lost as iiiseDsible perspiration was significantly greater when 
the patient was edematous than it was after the edema had disappeared. 
Since the insensible water loss has been shown by Gilman and Barbour^^ 
to be inversely proportional to the osmotic pressure of the blood plasma, 
this observation might be interpreted as indieating a decrease in the 
value of the latter during the edema period, when the patient rvas on a 
low sodium chloride intake. The subject should be further investigated 
in patients with edema receiving various amounts of salt in the diet. 

The mineral exchange data presented in Fig. 9 show that the water 
lost during the period of diuresis was derived from the extracellular 
fluid compartments of the body becau.se the balances of sodium and 
chloride were .stronaly negative. In contrast the potas'lium balance 



was but slightly altered. There was, nevertheless, a definite, though 
•slight, increase in the excretion of potassium, which persisted well be- 
yond the period of active diurc.sis. This might be interpreted as indicat- 
ing a small outward shift of intracellular water. 


Following a slight increase within a few days after cessation of 
diuresis, the body weight remained essentially stationary for approxi- 
mately three weeks, as shown in Fig. 10. Thereafter, it 'rose gradually 
because of the recurrence of edema. Determination of the serum proteins 
after reappearance of edema showed their total value to have faifen 
somewhat below the accepted critical level for edema formation The 
r»ll,or l«„s ,.or»,l of troodom t,™ edema follmving n single transfnslon 
and 11 , e nplmrent gredualncss ot senim protein deerenso sp-gcsl a slow 
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loss of the circulating serum proteins by ordinary “wear and tear” 
rather than by an active destnictive process. Since the ascitic fluid 
present had but a low protein content and the urine contained no 
protein, it appears almost certain that the underlying defect lay in the 
patient’s inability to form new serum protein molecules at a normal rate. 

During her long period of hospitalization the general clinical picture 
remained essentially unchanged except for one mild attack of pneu- 
monia, which she suiwived, and a later acute attack of unilateral otitis 
media with complicating mastoiditis. Following operation for the latter, 
the patient again developed bronchopneumonia from which she died on 
April 23, 1932. The total period covered by this latter episode was but 
a few days. 



Fig:. 11. — Section of the kidney. Note tliat the glomerulus and the tubules are entirely 

normal. Photomicrograph. 

POSTMORTEM EXAMINATION 

Grossly the postmortem examination was negative, except for purulent 
exudate draining from the mastoid wound, early bronchopneumonia, and 
the presence of a moderate degree of generalized edema with excess of 
translucent fluid in the serous eamtics. The licaH was of normal size 
and development and appeared to be entirely free from acute and chronic 
disease. The kidneys were normal in size. The capsule was stripped 
from the cortex with ease, lea\ing a normal appearing surface. Micro- 
scopic sections (Fig. 11) showed that both tubules and glomeruli were 
entirely normal. The endothelial cells were small and inconspicuous, as 
they arc normally in a child, and there was no thickening of the capillary 
basement membrane. The tubules contained no precipitated protein, and 
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the tubular cells .vere entirely normal in evexy respect. There xvas 
evidence of disease in the interstitial structures. 



no 


Flp 12. Section of Uie liver under low ma^Iflcation. 

the hepatic cords about the central veins and the extensne 
of the lobules. Photomicrograph. 


Note the persistence of 
atrophy In other parts 



Fig 13. — An area from Fig. 12 under moderate magnification. Note the preserva- 
tion of the hepatic cords adjacent to the central vein (on the right side of the Illus- 
tration) and the atrophy of the Intermediate and peripheral zones of the lobule. 
Photomicrograph. 

While the Uver appeared normal macroscopically, a microscopic study 
revealed striking changes. Under low magnification (Pig. 12) a marked 
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atroiili}' of the liepatic cords, esiiecially in the intermediate and iieriiih- 
eral zones of the lobules, could he seen. The hepatic cells about the 
central veins were usually intact. In Fig. 13 a part of a lobule is sliown 
under higlier magnification. The central %-ein is shown on the extreme 
right of the photomicrograph. Tlie hepatic cords around the central 
vein were practically normal in aiipearance, while the cords in the in- 
termediate and iieriplicral zones were broken and discontinuous. A por- 
tion of tlie atrophic zone of a lobule is shown in Fig. 14. It will be noted 
that the liepatic cords did not form a continuous network, an appear- 
ance evident ly due to tlic complete degeneration and disappearance of 
adjacent cells. Fragments of necrotic cells could be seen, but there was 
no evidence of a diffuse necrosis of cells .such as is seen in acute atrophy 



Fig. 11. — .\n area fioin Ihe internioiUatc zone of a lobule under high magninca- 
tlon Note the discontinuity of the hepatic colds due to the disappearance of a 
great many User cells. JIany cells ale decreased in size and their surfaces are 
lounded becau'-o of .ab-ence of adj.acent cells. Pliotoinicrograph. 

of till' liter. The niicrosco])ic api»C!iranees were rather tliose of a chronic 
progressive atropliy of the hepatic cord.s. In some sections of the liver, 
lohulc.s 11 CIV found which .showed iii.stcad of atrophy occasional small 
necrotic foci. Tlie atrophy described aboie was, therefore, not uniform 
in degree throughout the liver. No explanation for the unusual lesion 
was found. It differed from the common forms of acute atrophy in the 
absence of extensive areas of nercosis. It was unlike subacute and 
chronic atrophy in that there was no cirrhosis. In states of prolonged 
severe malnutrition appearances similar to those in this ease may occur. 
Ilowcvcr, it is perhaps bc.st to classify tJiis disease as primary atrophy 
of the liver, i.e., one of undetermined etiology. 
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DLSCUSSIOX 

The features of special interest in the foregoing report are two: (1) 
that pertaining to the nature of the lij'poproteinemia which was re- 
sponsible for the edema and (2) that eonceiTring the unusual pathologic 
lesions in the liver. Two unusual points regarding the serum proteins 
should be emphasized. The more important is that this patient mani- 
fe.sted an unmistakable deficiency irr her mechanism for fabricating these 
important blood constituents. This appears to us to be definitely proved 
by the fact that marked hypoproteinemia persisted over a period of 
many months in spite of a high-protciir diet with constant mainteiiairce 
of a strongly positive nitrogen balance. The proteins included in the 
diet were of good quality for senrm protein regeneration, according to 
the recent work of Wlripple and his eoworkers’’ on the comparative 
efficiency of different dietary proteins. It was satisfactorily determined 
that extra protein was not lost by way of the urine, feces, or ascitic and 
edema fluids. Abnormal destinietion of serum proteins appears to have 
been ruled out by the fact that the descent of their levels following blood 
transfusion was extremel.v .slow'. The second unusual point is the 
symmetrical reduction in the senim allnunin and globulin fi’actions. At 
no time was the albumin-globulin ratio reversed. In fact, the regen- 
eration of globulin appeai-s to have been slightly more impaii’ed than 
that of the albumin. 

The characteristic lesion in the liver lobules was unique in that no 
true cirrhosis, no iufilti’atioii of wandering cells, and no necrotic cellular 
debris were apparent. Since the morphologic blood picture remained 
essentially nomal and no other parenchymatous lesion than that in the 
liver was found, this observation appears to us to substantiate the theory 
of "Whipple and coworkers'^“ ’’ that the liver is the chief site of for- 
mation of the serum proteins. The peculiar distribution of the lesions 
further suggests that this proce.ss may be a more or less specialized func- 
tion of those cells situated in the intermediate and peripheral zones of 
the hepatic lobules. 

The direct cause of the liver lesions is iinknowm. The early age of the 
patient at the onset of edema, the lack of any clear-cut history of preced- 
ing infection or intoxication and the small .size of the hepatic cells might 
be interpreted as suggestive eridence of a congenital defect in the de- 
velopment of these stmetures, but no further proof of this somewhat 
fantastic explanation is available. It is of passing interest, however 
that three years after the death of this patient, her parents brouf^ht a 
second child, eighteen months of age, to us with the complaint that she 
seemed at times to show slisrht edema similar to that shown by E N 
at the onset of her iUnc.ss. No pitting edema could be demonstrated at 
the time of our examination, but her scrum proteins as well as those of 
the parents were determined. From the point of view of hereditv it 
may or may not be significant that this sister Is total serum protein 'was 
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found to be but 6 per cent, and her father’s but 6.12 per cent, while the 
mother's was 7.4 per cent. The parents were to report to us in case 
edema became apparent in this child. An additional jmar has passed, 
but no report has been I'eceived. 

Various observei's’'’ have reported a decrease in serum or 

plasma proteins in liver disease, particulardy in cases of cirrhosis with 
ascites and edema. This has usuall}^ been atti-ibuted to underfeeding of 
protein in such cases, and the edema has often been referred to as being 
a result of cardiac insufficiency and venous obstiniction. Myers and 
Keefer’® found, however, that certain patients with severe cirrhosis lost 
significant amounts of protein into the ascitic fluid. Thej’’ concluded 
that such patients probably suffer also from decreased abilitj’’ to produce 
scrum proteins, particularly albumin. The.v, like other contributors to 
the subject, found the albumin-globulin ratio of the serum to be reversed 
in the majority of instances. The case reported here and that reported 
by Myers and Taylor’’^ differ from cases of ordinary cirrhosis in that 
tlierc was never any tendency to a reversal. These two patients showed 
a marked deficiency in their capacitj- to fabricate globulin as well as 
albumin. This deficiency was the primary factor in their abnormal 
retention of water. The ascites was a feature of the generalized edema, 
just as it is in the case of lipoid nephrosis. There was no evidence of 
venous obstmetion or of cardiac or renal insufficiency. 

SUJIJtABY ANP CONCLUSIONS 

1. Clinical and metabolic studies were carried out over a period of 
many months in the case of a patient suffering from “idiopatliic” hj’'po- 
proteincmic edema. 

2. No evidence of cardiac or renal disease was obtained during her 
lifetime. The formed elements of the blood were repeatedly found to 
be entirely normal. 

3. The low levels of the serum albumin and globulin were uninfluenced 
by high protein feeding, although a strongly positive nitrogen balance 
was known to be maintained thercbj' over a period of more than six 
months. 

4. Since no other cause for the symmetrical lowering of the serum 
proteins could be found, it was assumed tliat the body’s mechanism for 
their regeneration was defective. 

5. Studies on tiie water and mineral exclianges showed the edema per 
se to differ in no essential Avay from that due to the hypoproteinemia of 
protein starvation or tliat due to cxce.s.sivc protein loss. 

C. Elevation of the serum proteins by means of blood transfusion 
resulted in complete disappearance of the edema, demonstrating a direct 
relationship between the low serum proteins and edema foi-mation. 

7. Postmortem examination revealed a comparatively widespread 
atrophy of hepatic cells, which was confined chiefly to the intermediate 
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and peripheral areas of the liver lobules, the central zone being spared. 
No lesions "were present in the kidnej^s, heart, or other parenchymatous 
organs. 

8. In the light of these data the tentative conclusion has been dra^vn 
that this unusual liver lesion was responsible for hypogenesis of the 
serum proteins and consequently for the development of edema and 
ascites. 

9. Hypoproteinemia in the absence of albuminuria and protein starva- 
tion should be regarded as at least presumptive evidence of one form of 
hepatic insufficiency. 
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TRAmiATIC PXEmiOTHOKAX IN THE NEWBORN 

-lEiiOME S. Leopold, M.D., axd Frederick Castrovixci, M.D. 
New York. N. Y. 

P NEl'.MOTHORAX is of iiucoimnoii occurrence in cliilclren. Scott^ 
ill 1928 collected 177 cases in children of various ages. In repoiding 
his own case of pneumotliorax, Davies- reviewed twenty-seven pre- 
viously reported. In 1931 Cocehcri and RossF reported 300 eases 
from the literature dating from 1S44 to 1930, including sixteen cases 
of their own. 

Stoloff^ is of the opinion that tuhercnlosis is probably the most fre- 
rpient single eanse of pneumotliorax in children. On the other hand, 
according to Anderson and Catheart^’ tuberculosis as an etiologic fac- 
tor is rare as com])ared to the 3 per cent occurrence in pulmonary 
tuberculosis in adults. However, in considering the noutuberculous 
causes of pneumothorax in infants and children, Lereboulet and his 
associate!;® and Royer de Yericourt" list pneumonia, empyema, lung 
abscess, and pertussis as the most frequent. Cases of spontaneous 
pneumothorax either accompanying or following pneumonia have 
been rejiorted by Bashinski,® Laechia,*’ Acuna and his coworkers^® and 
others.*’- ]n reporting a case of pyopneumothorax from our serv- 
ice. Rogalz and Rosenberg’* found only twelve similar oases in the 
literature occurring during the first year of life. Direct trauma to 
the chest (3[aeera and Rerisse’**) or prolonged difficult deliveries 
(Donahoe’'’’) may also cause pneumothorax. Pissavy and Zimmer*' 
report a case of pneumothorax following puncture of the pleura in a 
liftcen-year-old child. Ruge’® in 1878 described the first case of pneu- 
mothorax in the newborn. In 1930 Stein.’® in a report with a review 
of the literature, described four cases and added one of his own. 
Gasul and Singer®® brought the series up to eight eases. In an excel- 
lent monograph, Glaser and Landair* reported seventeen cases, in- 
cluding one of their own, with a mortality of 47 per cent in pneumo- 
ihorax ni the newborn. Plipse®® is the only author to report a ease of 
)>neumothornx following hypodermic medication. The following re- 
])ort of a case of juieumothora-v in the newborn is of interest because 
we were unable to find in the literature a report of a similar case 
caused by attempted cai-diae puneture. 

From tlio .Vbr.ih.im Jacobi Divi.-slon for Children of the Lenox Hill Hospital. New 
York, of Dr. Jerome S. 1/iopoUk 
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CASE REPORT 

(Courtesy of Dr. Arthur Stein) 

H. P. H., male, newborn infant, was born by a precipitous delivery on Dec. 2, 
1935, ten hours after the onset of labor. The birth weight was 5 pounds 8% ounces. 



Fte- !• — Showing a 50 per cent pneumothorax, paitial collapse of the left lung, anil 
shifting of the mcdiastmum to the right. 



Fig. 2.-ShowinB complete air, with the mediastinum normally 

At birth the infant appeared very p.ale, listless, and did not breathe In attempts 
at resuscitation, besides immersion in hot and cold nater tubs, alternately and dilata 
tion of the rectum, one ampule of medication was injected supposedly into the l.eart 
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by means of a 2A gauge, % inch needle. TVlien a iveah cry was heard, the infant 
was at once placed in an incubator and oxygen was administered continuously. Com- 
plete physical examination several hours later revealed the following findings: 

The infant appeared apathetic and somewhat cyanosed. Stimulation produced 
a very weak cry. The respirations were rapid and shallow. The skin was pale and 
dry. The mucous membranes and the extremities were slightly cyanotic. The an- 
terior fontanel was patent, of normal fullness, and admitted two fingers. The neck 
was normal. On the chest wall, a needle puncture wound was present in the third 
intercostal space, just to the left of the sternum. On the left side the thorax ap- 
peared fuller than on the right. The respiratory excursions were markedly 
diminished j tactile fremitus was practically absent; percussion produced a tympanitic 
note. The breath sounds were exaggerated over the entire riglit side, and were mark- 
edly- diminished over the left chest. JCo rales were heard. The heart sounds were 
hoard best to the right of the sternum. The abdomen was soft. The liver edge was 
easily palpated just below the right costal margin. The spleen was not felt. The 
genitals and extremities were negative. A diagnosis of left-sided pneumothorax was 
made and was confirmed by roentgen ray examination (Kg. 1). During the first 
thirty-six hours of life, the infant had four stools consisting of meconium and mucus 
streaked with fresh blood. The Mood was explained on the basis of the trauma to 
the anus produced secondary to the dilatation procedure instituted as a stimulating 
measure at birth. The infant was kept in the incubator, and o.xygen was adminis- 
tered continuously. The physical findings improved daily. It was noted that the 
point of maximum intensity of the heart sounds was steadily sliifting from the right 
of the sternum to the left. The breath sounds on the left side gradually became 
normal. 

On Dec. 9, 1935 (7 days after birth), the physical examination of the chest was 
entirely normal, Eoentgen ray examination (Fig. 2) revealed complete disappearance 
of the pneumothorax. The oxygon was discontinued. The stools had become free 
of blood, and the infant was taking breast milk with a complementary formula satis- 
factorily. IVhon discharged from the hospital on Dee. 11, 1935 , the infant weighed 
5 pounds ounces. lYhen seen at the age of five months, he weighed Mhe pounds, 
was 25?i inches long, and had two teeth. The infant was of normal development and 
well nourished. 

DISCUSSIOX 

111 reviewing tiie iiteratiire on piieuiuotiiorax in the neivborn, the 
e.xplanation most frequently advanced for the mechanism of produc- 
tion is the rupture of an alveolus during resuscitation causing a bron- 
chopleural fistula. Flipse-- feels that forceful respiratory movements 
at the onset of respiration in his case were caused by an aplasia of the 
epiglottic cartilage with subsequent collapse obstructing the glottis. 
In Stein V** ease there was apparently a permanent bronchial com- 
munication with the pleural cavity because at the end of two years 
110 expansion of the right lung had occurred. In the case presented 
by Gasul and Singer,-® the pathogenesis was described on the basis of 
aspiration of infected material at birth with the production of a local- 
ized pneumonitis. This process, going on to absce.ss formation, rup- 
tured at the age of three weeks, causing pyopneumothorax and lead- 
ing to death in three days. In the case reported by us, it is felt that 
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air entered the pleural cavity through the needle puncture wound 
during tlie first few respiratory efforts. With the onset of the respira- 
tory movements and the subsequent production of a negative pressure 
in the pleural cavitjq air rvas most likely sucked in through the punc- 
ture wound. This readily explains the rapid clearing up of the pneu- 
mothorax within seven days. 


SUMMARY 

A case of a newborn infant is presented in whom pneumothorax de- 
veloped apparently secondary to pnncture of the left chest. The 
air was spontaneously absorbed within seven days. Complete recov- 
ery resulted. 
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THE BACTERIAL FLORA OF MECONIUM SPECIMENS 
COLLECTED FROM SIXTY-FOUR INFANTS WITHIN FOUR 
HOURS AFTER DELIVERY 

Marshall L. Sxyder, Ph.D. 

Denver, Colo. 

I N Ills dissertation of 1SS6 Esclierieh* stated that the meconium of 
tlie infant was sterile and bacteria did not appear until four hours 
after Ijirth in llic summer and .seventeen hours in tlie winter. Subse- 
(|uent workers, Sehild," Szego," SittlciY Tissier,^ Cruickshank and 
t.’ruiekslianlc,'' a)id Passi)ii,' furnished data supporting Eschericli. State- 
ments to this effect may be found in the texts of Ford,® Topley and 
Wilson," Zinsser and Bayne-Jones,’" Park and Williams,” and Kendall.” 

Excei)tions to these findings, however, have been recorded which 
suggest strongly that bacteria may occasionally be present in the mceo- 
nirnn at birth. Hymanson and Hertz” found bacteria in nine of thirty- 
nine mcconinm si)ccimens collected by rectal swab shortly after birth 
and streaked out on scrum glucose agar. Burrage” in 1927 reported 
the cultivation on solid media of bacteria from thirty-eight of one 
iiundrcd first passage specimens of meconium, the first of which was 
collected at delivez-y and was fouizd to contain ninizy bacteria. A similar 
sei’ies of fifty fii'st passage specimens was recorded hr 1934 bj’ Hall and 
D Toole’-’ wlio obtained the same percentage of positive results as 
Burz'age. They used both .solid azid liquid media. In the last two 
iizstanccs most of the specimens wei’c obtained from sterile diapeis 
brought to the laboratoiw from the izuz-sery. No attempt was znade to 
collect the specinzczzs regularly at or within a short time of delivery. 

The pz-csezzt invest igatiozi uzzdertook to detez-inizie the presence of 
baetci'ia izi the intcstizzal contents at bizHz, as well as in the four-hozzr 
pez’iod followizze: delivery. The mode of izzvasiozz was also considered. 

.MKTIZOnS OZ' COm.ECTIOX AND E.XA JIIXATIOX 

The tinze of colleeliozz raizgcd frozn foizr zuiziutcs to three hours and 
tezz znizzutes after delivezy. A swab on a faiz’ly .stiff copper or iron 
wiz'o which was placed izz a shorf lezzgth of glass tubizzg was used to 
collect the speeimeizs. This combination, with a snzall amount of castor 
oil for lubz-icatiozi. was placed izz a te.st tube azzd stezalized izi the 
autoclizve at fifteezz pouzzds’ pz'cs.sui-c for one-half hour. Scvez-al tests 
showed the oil to be stci'ilc. The anal regiozz of each of the fizst few 
izifants was sponged with Shai’pe azzd Dohzne S. T. 37, but this was 

I'Ycm tlio n>'I'.irtinent of nnctcrioZo,q>' .nntZ PubZic Hc.aZtZz and tZic Child Re.se.'irch 
CovincU, University of Coloratlo School of Medicine and Hospitals. 
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discontinued because of its slow evaporation and 95 per cent alcohol 
was used for the remaining cases. A control test of this area was made 
hj^ rubbing it with an ordinary swab which was placed in glucose broth. 
These control cultures showed that this method of sterilizing the anus 
and buttocks was not entirely efficacious, but no other satisfactory 
method was fourrd. The mecorrium was collected by inserting the tube 
well past the anal sphincter, pushing the swab stiU farther into the 
rectum, arrd withdrawirrg the swab, which brought mecorrium iirto the 
tube. 

The following teehrric was employed for examirrirrg the meconium. 
Wherr the meconium was preserrt in suffieierrt quarrtity, it was examirred 
microscopically by cover slip as well as Gram’s stain. The results of 
tliesc examirratiorrs were iirvariably rregative. A small amourrt of meeo- 
rrium was streaked across cositr nrethylcire blue arrd blood agar plates 
to determrine the presence of gram-rregative and gram-positive aerobic 
orgarrisms, rcspeetivelj'. Air additional amount was placed hr freshl}’^ 
Iroiled and cooled brain medium for the enrichment of what few bac- 
teria might be present whether aerobic or anaerobic. In a few cases 
wlien brain broth was not available glucose broth was used. Occasion- 
ally the meconium was streaked out on blood agar slants which were 
made anaerobic under alkaline pyrogallol; these were all sterile. 


RESULTS 


To date, the meconium collected by this method within four hours 
after delivery was examined from sixty-four infants, including two of 
cesarean birth. These eases were divided in respect to time as follows; 
twenty -nine were collected witliin tliirly minntes after delivery ten 
between tliirty minutes and one liour; sixteen between one and two 
hours; and nine between two liours and tliree hours and ten minutes 
The thirty-minute period was selected arbitrarily to cover as many 
eases as possible withiir a short time after tire arrival of the babv The 
babies who came within tliis limit, tire orgarrisms isolated, and the' control 
cultures of the skiir surface of the anal area are listed iir Table I 
Table I shows that three out of twcnly-irine specimens of meconium 
obtained within thirty minutes after delivery showed positive bacterial 
growth on streaked plates. That tlrese organisms must have been preserrt 
at birth in Case 6 seems indisprrtable, for the specimen rvas collected 
nine minutes after delivery, and there were rrumerous colonies along 
the streak on the blood agar plate. The failure of the L. acidophilus 
to grow in enriehmont media cannot be explained. lu Case 29 colonies 
appeared in largo numbers along the streak on the blood a-ar plates 
Among the.se were hemolytic colonies of Sircpiocorcus pyogenes \vho,o 
presence in a meconium .specimen collected within a half hour aft 
delivery caused .some concern for the mother, bnt nothing abnormal 
was recorded for the postpartum period of ten davs in the hospital 



626 


THE JOURNAL OF PEDIATRICS 


Sir. viitis was also isolated from the plate, and both species of strep- 
tococcus and B. coli were recovered from the enrichment culture. In 
Case 27 there were onlj’ three colonies of B. coli at the beginning of 

Table I 


B-vctep.ial Flora or Specimens or MECONiust Collected tViTHis Thirtt Minutes 

After Delitekt 


h’O. 

TIME* 

RESULTS 

PLATE 

ENT5ICHMENT 

SKIN CULTURES 

i 

4 

sterile 

sterile 

sterile 

o 

S 

Sterile 

Sterile 

Sterile 

o 

s 

Sterile 

Sterile 

i Sterile 

4 

s 

Sterile 

Sterile 

[ B. coli 

5 

9 

Sterile 

Sterile 

1 M. epidermidis 

f> 

9 

L. acidophilus 

Sterile 

Sterile 

7 

10 

Sterile 

Sterile 

Sterile 

S 

10 

Sterile 

Sterile 

Sterile 

9 

10 

sterile 

Sterile 

Sterile 

10 

10 

Sterile 

Sterile 

Sterile 

11 

10 

Sterile 

1 Sterile 

Sterile 

12 

11 

Sterile 

Sterile 

Sterile 

1.1 

i 11 

! Sterile 

Sterile 

Sterile 

14 

13 

[ Sterile 

B. edit 

B. coli 

15 

13 1 

Sterile ] 

Bacteroides species 

AT. epidermidis 

IG 

14 

Sterile 

Sterile 

Sterile 

17 

14 

Sterile 

Sterile 

Sterile 

IS 

15 

Sterile 1 

Sterile 

Sterile 

19 

15 

Sterile 

Bacteroides species 

Sterile 

DO 

IG 

Sterile 

Sterile 

Sterile 

21 

IG 

Sterile 

M. aurantiacus 

AT. epidermidis 

23 

17 

Sterile 

Sterile 

Sterile 

23 

IS 

Sterile 

Sterile 

Sferile 

24 

19 

Sterile 

Sterile 

Str. mitis 

25 

20 

Sterile 

Sterile 

Sterile 

2r> 

20 

Sterile 

Anaerobic coccus 

Sterile 

27 

20 

S. coil 

B. coli 

B. coli 




Str. fecalis 

Str. fecalis 

2S 

2G 

Sterile 

Sterile 

Sterile 

29 

30 

Str. pyogenes 

Sir. pyogenes 

Not taken 



Str. mitis 

Str. mitis 





S. coli 



•Time in minutes from birth to collection of specimen. 


Table H 


Specimens or Meconium Coli.ected BEnraEN Tiiir.TY and Sinti' 
Mjsutes After Delivery 


NO. 

TIME BEnVEEN 

PELTVET.y AKI> 


RESULTS 



rOLLECTTOX 

plate 

ENRICHMENT 

SKIN CULTURES 

1 

31* 

Sterile 

sterile 

sterile 

o 

34 

Sterile 

Sterile 

Sterile 


35 

Sterile 

L. acidophilus 

Af. epidermidis 

4 

39* 

Sterile 

Sterile 

Sterile 

5 

52 

Sterile 

Sterile 

Sterile 

« 

55 

Sterile 

.Sterile 

Sterile 

i 

57 

Sterile 

Sterile 


ft 

59 

Sterile 

B. coli 


[) 

59 

Sterile 

Af. epidermidis 


10 

50 

Sterile 

B. coU 

C. hofmanni 



•Cesarean birth. 
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the streak, but B. coli and Str. fecalis were isolated from the enrichment 
cultures as well as the sldn area. Bacteria were demonstrated in five 
more of the specimens by enrichment procedures. The isolation of the 
unidentified species of the genus Bacteroides and the anaerobic coccus 
indicates the necessity for anaerobic methods in this type of study. The 
relation of the organisms isolated from the meconium and sMn areas by 
enrichment is discussed later. 

Specimens of meconium were collected from ten babies between thirty 
and sixty minutes after delivery; the results are summarized in Table II. 

In the small series listed in Table II no bacteria were isolated directly, 
but in four of the ten specimens bacteria were shown to be present by 
enrichment methods. Only one control culture from the skin was posi- 
tive for bacterial growth, and no duplication occurred with the corre- 
sponding culture of meconium in enrichment medium. 

Sixteen specimens of meconium were collected between one and two 
hours after delivery; the results are recorded in Table III. 

Table HI 

Specimens of Meconium Collected Between One and Two Houks 
Aftek Delivery 


no. 


1 

2 

3 

4 

5 
0 
7 


8 

9 

10 

11 

12 

13 

14 

15 

IG 


TIME BETWEEN 
BIRTH AND 
COLLECTION 


1:00 

1:00 

1:03 

1:04 

1:05 

1:10 

1:15 


1:15 

1:15 

1:1G 

1:21 

1:30 

1:43 

1:4G 

1:53* 

1:5G* 


RESULTS 


•T\vln.s. 


PLATE 

enrichment 

BXm CULTURES 

Sterile 

C. hofnanni 

Sterile 

Sterile 

If. alhvs 

M. epiderrnidis 

Sterile 

M. candidvs 

D. catarrhatis 

Sterile 

Sterile 

L. acidophilus 

Not taken 

Sterile 

B. coli 

sterile 

Sterile 

Sterile 

Sterile 

Sterile 

B. welchii 

Sterile 

Sterile 

C. hofmanni 

M. epiderrnidis 
Sterile 

Hay bacillus 

Sterile 

Sterile 

Not taken 

Sterile 

Sterile 

Sterile 

Sterile 

M. epiderrnidis 

S. salivarius 

if. epiderrnidis 

Sterile 

B. coli 

M. epiderrnidis 

Sterile 

Sterile 

Sterile 

if. epiderrnidis 

Sterile 

Sterile 

Str, salivari'us 

Sterile 

Sterile 

Str. fecalis 

B. coli 

Sterile 

Sterile 

Str. fecalis 

B. coli 

Sterile 


No bacteria were demonstrated by direct plating in anv of the 
sixteen meconium specimens recorded in Tablr^ ITT '’wul ^ ^ 

mcdm, cn o£ tl,c s.dccn specimens yielded positive vesnits 

Tins .s « a.s.,nct .ncrcssc m the positive resnlts over those obtoled 
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ill the preceding time periods. The isolation of B. welchii, the one 
species of sporulatiiig anaerobe encountered, indicates again the neces- 
sity of anneroliic methods. 

Nine .specimens nere obtained between two lioui’s and three hours 
and ten minutes after delivery. These are shown in Table IV. 

Table IV 


BACTEiaAL I’lolLV OF Sl'ECIMEKS OP MECOKIUJI COLLErTED BETWEE.V TWO 

IIouES \SD Theee Hours and Tex AXixutes after Heliverv 


xo. 

TIME BETWEFX 
niKTH AM) 
COUXCTIOX 

RESULTS 

PLATE 

EXPICHMEKT 

SKIX CULTURES 

1 

2:00 ^ 

sterile 

JI. aurantiacus 

Sterile 

2 

2:05 i 

Sterile 

Sterile 

Sterile 

3 

2:17 

Sterile 

Sir. salirarius 

Hot taken 

4 

2:25 

Sterile 

M. epulcrmidis 

Sterile 

5 

2;. 55 

Sterile 

M. nlbux 

Af, albus 

G 

2:4(1 

Sterile 

M. epidermidis 

Hot taken 

7 

3:00 

L. rtculoithihi.s \ 

M. rnndtdus 

Hot taken 



1 1 

L. acidophilus 


s 


1 Sterile 

.1/, candtdu.s 

Sterile 

9 

! .'LIO 

’ Sterile 

Sterile 

Sterile 


Table IV sliows tliat in only one ease were bacteria numerous enough 
to bo demonstrated by direct plating, but nine of the ten specimens 
gave positive results with enrichment methods. Only one of seven 
control cultures from the skin was positive for bacterial gi’owth; the 
same species, M. albns, was also isolated by enrichment from the cor- 
rcsimnding meconium specimen. 

The species isolated from the specimens of meconium from sixty-four 
newborn infants within four hours after delivery are summai’ized in 
Table V in resiieet to frecpicnee, time intervals, and methods of isola- 
tion. Tlie cultures from the skin tests arc included for comparison. 

Table V shows that only four species of bacteria were isolated by 
direct plating methods. Tliesc species included two strains of L. acidopJi- 
ihis and one each of IS. coli. Sir. tnjogc7i(.s. and Sir. inifis. Thirteen 
known species, two unidentified .sjiccics of the genus Baeteroides, and 
one unidentified anaerobic coccus were isolated by enrichment methods. 
Their frequence is irivcn : IS. coli, nine times; M. cpidermidis, six; L. 
acidophilus, tour; (' . hafuianui, Sir. fccalis. and 21. caudidus, three; 
.1/. albus. M. aurantiai us. Sir. iahrariu.s, D. calarrhalis, and Baeteroides 
species, two; and Sir. pijoiicncx, Sir. milis, B. ircJchii, and an unidenti- 
fied anaerobic coccus, once caeli. 

The bacteria recovered from the skin cultures were six strains of 
21. cpidi rinidi.s, three of JS. roll, and one cadi of Sir. mili.s, liay bacillus, 
Sir. ftcahs, and .1/. idbus. 

m.scu.ssio.v 

Althomrh specimens t)f meconium were obtained u]) to three Jiour.s and 
ton minutes after delivery, it was obvious that those collected as soon 
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as possible were of more value in answering the question whetlier bac- 
teria are present in the meconium at birth. The most strildng proof was 
tlie specific case where the collection rvas made nine minutes after dc- 
liveiy. Nothing had been done to the infant, such as washing or taking 
the rectal temperature. No organisms were isolated from the skin of the 
anal region by enrichment, but numerous delicate colonies appeared in 
from forty-eight to seventj'-two houi's along the streak on the blood agar 
plate inoculated with the meconium. These organisms were tentativelj’ 
classified as Doederlein ’s bacillus or L. acidophilus, the identity of which 
was pointed out by Thomas'*^ in 1928. The presence of such numbers of 
bacteria, even if not seen microscopically, would seem to be proof of 
their multiplication in the meconium before birth. 

The relation of the bacteria isolated from the skin surface of the anal 
areas to those recovered from the meconium by enrichment methods 
warrants some consideration because it would seem that the isolation of 
organisms from the anal area might limit the value of the positive results 
obtained by enrichment of the i-espeetive meconium specimens. Three 
possibilities exist: First, when bacteria are isolated from the meconium 
and not from the anal area, it would indicate the presence of a few 
organisms in the meconium and either that cleansing of the skin of the 
anal region was satisfactory'^ or that the surface was sterile at birth. 
Second, the culturing of bacteria from the skin and not the meconium 
suggests that although the cleansing was not completely efficient, or- 
ganisms had not invaded the meconium. Tliird, isolation of the organ- 
isms from both skin and meconium may be interpreted in two ways. The 
isolation of a species from tlie anal area unlilce the species recovered 
from the meconium would not necessarily interfere with the assumption 
of bacterial growth from a few cells in the meconium. The isolation of 
the same species from both slrin area and meconium, however, suggests 
either the occurrence of per anum invasion with natural duplication 
of results from these two sources or direct exterior contamination of the 
meconium specimen from the skin. 

If the thirteen cases of positive skin cultures arc analyzed in light of 
these possibilities, it is found that in five cases bacteria were recovered 
from the anal areas only, in four cases different species were isolated 
from anal areas and the corresponding meconium specimens, and in only 
four cases were the species from the two sources identical. Therefore, 
it would appear that only the last four cases should be eliminated on the 
ground of exterior contamination. In addition, there were six eases in 
which no .skin cultures were made. One was sterile, one had hemolytic 
streptococci in the meconium as demonstrated by direct plating, and the 
other four were positive for bacteria by enriching methods. If the four 
cases of duplication and the four positive eases ■u'ith no skin cultures 
lie eliminated from the series, there remain fifty-six specimens of me- 
enninm from the scries, in twenty of which bacteria were demon.strnted 
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by enrichment methods. These results indicate the presence of only a 
few bacterial cells, except possibly the cases from which anaerobes were 
isolated, in the meconium. 

In this series the percentage of positive results with solid media was 
only 6.3 per cent, which is much lower than the 23 per cent reported by 
Hymanson and Hertz,^’ the 38 per cent by Burrage,^^ and the 30 per 
cent by Hall and O’Toole.^^ Enrichment results gave 35.7 per cent, a 
figure which is not significantly different from the 38 per cent obtained 
by Hall and 0 ’Toole with both solid and enrichment media. It is possible 
that some of the discrepancies may be explained by the failure of Hy- 
manson and Hertz to cleanse the skin of the anal area before the speci- 
men was collected, and that Burrage, Hall and O’Toole limited their 
studies to first passage specimens. Hall and 0 ’Toole reported specimens 
microscopically positive which were collected thirteen, twenty-six, and 
seventeen hours, respectively, after birth which findings led Hall (per- 
sonal communication) to believe that postnatal bacterial invasion ac- 
counted for many of the positive results in the study of first passage 
meconium specimens. The present investigation was designed to cover 
these points and to get the specimens within a short period after delivery 
under aseptic precautions, and it would seem that the positive cases re- 
ported furnish reliable evidence that bacteria are present in the meco- 
nium at birth in a small percentage of cases. Thus the essential point in 
this investigation is not that the solid media results are so greatly dif- 
ferent or that the enrichment re.sults approximate the figures given pre- 
mously, but that the meconiiun is not always sterile at birth. 

To explain the presence of bacteria in the meconium of newborn 
infants in numbers to be demonstrated by plating or enrichment media, 
if contamination can be ruled out, three routes of infection may be con- 
sidered. First, it is possible that bacteria invade the meconium during 
passage of the fetus througli the birth canal, but the natural process of 
delivery prevents any serious investigation. Second, the bacteria may 
have been deposited in the intestine from the blood stream. In this 
study no attempt was made to run control tests on the blood of the 
mother and child. Third and most plausible, the amniotic fluid may 
have been infected by the organisms of the vaginal flora. Since the fetus 
is surrounded by amniotic fluid, which enters the intestinal tract, as evi- 
denced by the presence of lanugo hair, epidermal cells, and vemix 
caseosa in the meconium,” it would not be unreasonable to expect bac- 
terial invasion of the meconium if the fluid became infected. Therefore 
a relation should exist between the time of rupture of the fetal mem- 
branes and birth witli the appearance of bacteria in the meconium- that 
is, the longer the time between fetal membrane rupture and delivetw the 
greater should be the chance of finding bacteria in the intestinal tract 
A similar relation of time between rupture and inflammation of the 
fetal membranes and congenital pneumonia in stillborn and newborn 
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infiliits dying in the first three days was pointed out by Johnson and 
Jleyer.'® Ilall and O’TooleJ® however, could not shorv that time elaps- 
ing from rupture of the fetal membranes to birth influenced the pi'csencc 
of bacteria in fifty first i)assage meconium specimens. Similai’ly, in the 
present stud.v little or no relation could be established between the time 
from fetal membrane rupture to deliveiw, inflammation in the mem- 
branes, and the presence of bacteria in the meconium of fifty of the 
sixty-four cases studied. 

SUMMARY 

In three of twenty-nine specimens of meconium collected within thirty 
minutes after delir-ery, bacteria were demon.strated by plating methods. 
These three positive cases indicate that prenatal bacterial invasion of 
the intcstiiral tract does occur iir a small percentage of cases. 

Some of the positive results obtained by errrichment might be in- 
validated by the failure to sterilize thoi'oughly the skin sun’ounding the 
anus, but a large number with corresponding sterile skiir cultures, or 
skirt cultures .showitrg other bacterial species than itr the meconium, in- 
dicated that a few organisms were present in the meconium at birth in 
about 36 per cent of this scries of sixty-four specimens. 
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THE BACTERIAL FLORA OP THE INTESTINAL CONTENTS OF 
TWENTY-SEVEN STILLBORN INFANTS 

Marshall, L. Snyder, Ph.D. 

Denl'er, Colo. 

I T WAS shomi in a preceding study of newborn infants tliat bacteria 
could be demonstrated by plating methods in three of twenty-nine 
specimens of meconium collected within thirty minutes after deliveiy.^ 
These findings indicated that bacteria were present in the intestinal 
tracts of infants at birth in a small percentage of eases. In order to 
study further the occurrence of bacteria in the intestinal tract at birth, 
segments of the intestines of twenty-seven stillborn^' babies were exam- 
ined. 

Despite the large amount of work recorded on the sterility of the 
meconium at birth and the bacterial invasion of normal living infants, 
only two references dealing directly with intestinal examinations of still- 
born material were found in the available literature. Both Escherich,^ 
who examined three stillboni infants, and Popoff,® who killed newborn 
kittens and puppies, were unable to demonstrate bacteria in any of these 
and concluded that the fetal meconium was sterile at birth. 


3IETHOD.S OF COLLECTION AND EXAMINATION 


In the first fifteen cases only one segment was taken from the intestinal 
tract. This was from the ascending colon as close as possible to the 
cecum, and was selected because it was thought to be least exposed to 
either oral or anal bacterial invasion. Therefore, if bacteria were found, 
it would seem indisputable evidence tliat bacteria were present in the 
intestinal tract at birth. In the remaining twelve cases segments were 
taken from the descending colon, ascending colon, ileum, and duodenum. 
The segments were tied off, cut, and placed in sterile Petri dishes, and in 
tlie finst fifteen cases tlicy were dipped momentarily in boiling water. 
Those from the other twelve were scared with a hot spatula. The sec- 
tions were opened with instruments that had been boiled or flamed 
Smears of the contents were stained by Gram’s method and were nema- 
tive except in one case where large gram-positive rods were observed. 
The contents were also streaked across eosin methylene blue and blood 
agar plates and were placed in freshly boiled and cooled deep brain 
medium. 


From the Department of Bacterloloirr and Public Healti. 

Council. University of Colorado School of Medicine and Rn Research 

•No distinction Is made between the terms ■■stillbom” and ■■d^adborn." 
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RESULTS 

The fifteen infants from -svhom only one section of the intestine was 
taken are recorded in Table I in the order of the time elapsing between 
death and autopsy. 

Table I shows there is apparently little relationship between the time 
of deliver}' and autopsy and the presence of bacteria in the intestines 

Table I 


Balteri-vl Flora of the Intestinal Contents at the Ascenbing Colon 
OF 15 Stillborn Infants 


T 



RESULTS 

NO. 

nouns* 

SECTION 

PIaATES 

ENRICHMENT 

1 

3 

Ascending colon 

sterile 

Sterile 

rt 

U 

Ascending colon 

Sterile 

Sterile 


ist 

Ascending colon 

Sterile 

Sterile 

i 

27 

Ascending colon 

Sterile 

Sterile 

5 

30 

Ascending colon 

Sterile 

Sterile 

G 

30 

Ascending colon 

Sterile 

Sterile 

7 

57 

Ascending colon 

Sterile 

Sterile 

8 

63 

Ascending colon 

Sterile 

Sterile 

9 

66 

Ascending colon 

Sterile 

Sterile 

10 

66 

Ascending colon 

Sterile 

Sterile 

11 

72 

Ascending colon 

Sterile 

M. aureus 

12 

73 

Ascending colon 

Sterile 

Sterile 

13 

109 

Ascending colon 

Sterile 

if. epidermidis 

14 


Ascending colon 

Sterile 

Sterile 

15 


Ascending colon 

Sterile 

Sterile 


•Time In hours between dellverj- and autopsy. 


of stillborn infants. In only two of the fifteen cases were bacteria 
demonstrated, and in both of these only after enrichment. These cases 
are discussed in detail as follows: 

Case 11. — No clinical liistory was available for this premature infant, who weighed 
about 5 pounds. Autopsy revealed extensive subarachnoidal hemorrhage. Other 
sites of hemorrhage were in the pleurae, epicardium, scalp, tentorium cerebelli, and 
falx cerebri, Tlie heart’s blood was sterile. If. aureus was isolated by enrichment 
from tlie ascending colon. Time of the rupture of the fetal membranes and the 
condition of tlio membranes and placenta were unknown. 

Case 13. — Tliis premature infant of about six montJis’ gestation was apparently 
dead from the nephritic toxemia of the mother. Autopsy shoB'cd slight maceration, 
petechial hemorrhages in the thymus, parietal pericardium, epicardium, scalp, and 
cpicranium, and slight congestion of the cerebrum. The membranes ruptured eighteen 
and onc-iialf iiours before delivery and were acutely inflamed. The iicart ’s blood was 
sterile. Jf. cpidermidis was isolated from the ascending colon by enrichment. The 
motlicr made an uneventful recovery. 

Tlie significance of the positive enrichment cultures will be considered 
in the discussion. 

The haeteriologic study of the sections taken from various portions of 
the intestinal tract of twelve stillborn infants is given in Table II. 

In contrast to the first series, the data presented in Table II show 
that the intestinal contents of only one of twelve stillboms to he sterile in 
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Table II 


Bacterial Flora of the Contexts op Various Portions of the Intestinal 
Tract of Stillborn Infants 


xo. 

TIME 

nouns* 

DUODEXUM 

ILEUM 

ASCENDING 

COLON 

DESCENDING 

COLON 

If) 

14 

.sterile 

Sterile 

Sterile 

If. epiclermidis 

Sfr. fecab'! 

17 

lOJ 

IS. welclnt\ 

B. uelcfiiit 

IS. Welch It i 

IS. xvelchiiX 

18 

22 

Sterile 

Sterile 

Sterile 

If. citrcus 

Sir. nonhemolyUcii's II 

19 

1 

[sterile 

Sterile 

iSterilc 

Steiile 

20 

24 

.Sterile 

.Sterile 

Istenlc 

S. allaltgenesi 

If. flaiust 

Sti. ignavu'tX 

21 

24 

B. alkalujenesX 

Sterile 

Sterile 

M. citrewf 

B. cob 

22 

24 

.Sterile 

Sterile 

If. nuun)iincu‘i 

IS. cob 

2.1 

28i 

B. iertivs 

Sterile 

Steiile j 

Sterile 

24 


Sterile 

Sterile 

Sterile 

B. cob 

Sarcina Ivtea 

2o 


Sterile 

If. luteuSf 

.If. luleust 

If. biletisX 

20 


C. hofmanmX 

Sterile 

Sterile 

Sterile 

27 

1 53 

Sterile 

Sterile 

Sterile 

If. lariansX 


•Time in hours between delnery and autopsy. 
tObsened microscopically in contents. 

Ilsolated by direct plating. 


sections taken from the duodenum, ileum, ascending colon, and descend- 
ing colon. Bacteria were isolated hy dii-cet plating and enrichment 
methods in the other eleven cases These cases are reported as follows; 

Case 10. — This was a full term infant, weighing about 9 pounds, anatomically 
normal. The heart’s blood was steiile. If. epuhnnuhs and Sti. fecahs were 
isolated by enneliment from the descending colon. 

The mother had a massne hemorrhage from a duodenal ulcer before she was 
brought to the hospital on the etening before delivery. Fetal mmements could 
not be disceined at the time of entrance. Death of the baby was belieted to be due 
to the anemia of tlie placenta which reMilted from the hemorrhage; the placenta 
and membrane*, weie free from inflammation 


Case 17.— The body was that of a full term child who weighed about 8 pounds. 
The delnery wa*. a breerh pro'-entation, and aiiparently the head was retained in the 
ccnix until dentil oicurred. The placenta, the membranes, and the cord were 
acutely inflamed. Autopsj showed atelecta*.is, slight bilateral tentorial tears with 
no hemorrhage, and aspiration of aniniotic fluid. Large gram positive rods were 
olneried microscopically in the duodenum, the ileum, the ascending colon and the 
descending colon. These were isolated and identified as B. tielchii. Since the child 
was born m this hospital and remained most of the sixteen and three-fourth hours 
from birtli to autopsy m fi.e ice box, it would seem that the presence of organisms in 
sufTicient number to be demonstrated microseopieally would be clear cut evidence that 
the bacteria iniaded and multiplied in the meconium before birth 


CAS, IS -This full term. S pound infant was deliiered by version and extraction 
after a shoulder presentation was determined. The cord w-,,; i . , ' ‘ 

patient was taken to the delnery room. The placenta wLs nornml ■'"m 
was asailablo about the rupture of the membranes. Autopsy reieaM a broterneck 
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and atelectasis. The heart’s blood was sterile. The inoculated plates were negative, 
but if. citreus and Sir. nonhemolytiats II were isolated by enriclunent from the 
descending colon. 

C.VSE 20. — The clinical history furnished no definite reason for the death of this 
G^-pound full-term infant. The doctor who delivered this case in an outside institu- 
tion reported a velamcntous insertion of the cord with rupture of the membranes 
adjacent to the site of insertion, but there was no record of hemorrhage. Tlie 
gross pathologj- was limited to atelectasis. B. all-aUfjenes, if. flaws, and Str. 
ipnavus were isolated by both plating and enrichment from the descending colon. 

Case 21. — This was a premature infant of about the seventh lunar month of 
gestation, weighing about 3 pounds. It was brought in from another hospital, and 
no information was secured about tlie clinical history. Autopsy showed pneumo- 
thorax. B. alkaliffencs was isolated by both plating and enrichment methods from 
the duodenum; .If. citrciis and B. roU were isolated by enrichment from the descend- 
ing colon. 

Case 22. — This was a full-term infant who was delivered in another hospital. The 
mother’s labor was prolonged. Forceps were applied unsuccessfully and with heavj' 
laceration which apparently caused the death of the baby. The body had already 
been opened. No heart’s blood was t.aken, but If. auraniiaetts was isolated from 
the ascending colon by enrichment, and B. coli was recovered from the descending 
colon after enriching of the contents. 

Case 23. — This infant was about one month premature, and weighed about 5 
pounds. The heart was beating at birth, but no respirations were made. The de- 
livery was a footling presentation, and great difliculty was encountered in removing 
the head. Membranes ruptured about one and a quarter hours before delivery; the 
placenta was normal. The heart’s blood was sterile. Tentorial tears with resultant 
hemorrhage wore found at autopsy. B. tertivs was recovered by enrichment from the 
duodenum. All other cultures were sterile. 

Case 24. — The body was that of a full-term infant weighing pounds. It 
was bom in an outside institution, and no clinical history was available. Autopsy 
showed tentorial tears nith hemorrhage. The heart’s blood was sterile. Sarcina 
lutea and B. coli were isolated by enrichment from the descending colon. 

Case 23. — This was a full-term infant whose heart was beating up to twelve hours 
before delivery but was not beating at birth. There was no apparent clinical cause 
for death. Autopsy showed moderate congestion of the lungs and some “congenital 
pneumonia.’’ The heart’s blood was sterile. The membranes were moderately in- 
flamed, having ruptured thirty hours before delivery. If. lutcus was isolated directly 
by plating methods from the ileum, the a,«cending colon and the descending colon. 

Case 2G. — This full-term infant was delivered after a breech presentation. The 
heart was beating, but the infant made no attempt to breathe. Eesuscitation was 
abandoned after forty-five minutes. Autopsy showed fetal atelectasis and tentorial 
tears. The membranes ruptured two hours before delivery; neither placenta, mem- 
brane.s, nor cord was inflamed. The heart’s blood was sterile. From the white 
mucoid materi.al of the jejunum, which was microscopically negative, C. Jiofmanni 
was isolated by direct plating. The other sections were sterile. 

Case 27. — This infant was slightly premature and was delivered dead after a 
breech prc.'cntation. Autopsy showed fetal atelectasis and a patent intnavcntrieular 
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septum. The heart’s blood was sterile. Three colonies of M. varians were found 
at the beginning of the streak on blood agar, and this species was also isolated by 
enrichment. All positive cultures were obtained from the descending colon. 

If the study is analyzed in respect to the intestinal segments studied 
rather than according to the case, it is noted that four of the twelve 
duodenal specimens jdelded bacteria, and in three of the four cases or- 
ganisms were demonstrated by plating methods or microscopically. 
Only two ileal segments ivere positive Init one showed bacterial cells when 
examined microscopically. Bacteria were demonstrated three times by 
plating and enrichment in the ascending colon sections and once micro- 
scopically. Nine of the twelve descending colon segments showed bac- 
teria to be present by plating or enricliment methods, and one, micro- 
scopically. This might indicate a more frequent per anum bacterial in- 
vasion of the intestine than per os. 

Sixteen species were isolated from the intestinal contents of the 
twenty-seven stillborn infants. Their frequence is given as follows: 
B. coli, B. alkaligenes, and M. citreus, three times; 31. epidermidis, two 
times; and 31. flaws, 31. luteus, 31. varians, 31. aureus, 31. aurantiacus, 
Sir. ignaws, Sir. fccalis, Sir. nonliemolyticus II, C. hofmanni, B. 
ivelchii, B. tertius, and Sarcina lutea, once each. 

DISCUSSION 

Proof for prenatal bacterial invasion of the intestinal tract in stiU- 
bom as with newborn infants depends entirely upon microscopic and 
cultural examination of the intestinal contents. The presence of or- 
ganisms in the intestinal contents of a stUlbom child as demonstrated 
by the microscope soon after birth -would seem to furnish absolute proof 
that bacteria may be present at or before birth. The observation of 
gram-positive rods similar to B. xveleMi, which was subsequently isolated, 
in Case 17, is offered as tlie most sugge.stive evidence in this series. Next 
in value to microscopic proof is the culturing of organisms directlj’- on 
solid media so that the po.sition and number of the resultant colonies can- 
not be mistaken for contamination. This condition occurred in Cases 
20, 21, 25, and 26. Positive enrichment cultures are least valuable be- 
cause gro-\rth in liquid media may result from either too few organisms 
to be demonstrated by plating methods or from exterior contamination. 
Altliough there was no skin .sterilizing factor in this study, the surfaces 
of the segments had to be cleansed. This was accomplished by either 
dipping momentarily into boiling water or searing -ivith a spatula. The 
segments were opened with either freshly boiled or flamed scissors and 
forceps. Despite these precautions the isolation of such organisms as 
Sarcina hdea would lead one to doubt the validity of positive enrichment 
results in all cases. This leaves the obvious conelusion that reliable data 
are best obtained mth solid media and positive microscopic evidence. 
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Tlirec possible methods for prenatal invasion of the intestinal tracts 
of stillborn infants are to be considered: (1) neonatal septicemia, (2) 
infection of the amniotic tlnid. and (3) during passage of the fetus 
tlirough tlie birth canal. 

A possible relation exists between the septicemias of the stillborn and 
file organi.sms found in tlie intestinal tracts of these cases. Some cases 
of neonatal septicemias have been described in detail by Slenions,'' 
DeLce,-' and Serbin." In the prc.sent scries onlj' two of twenty-one cases 
gave jiositive blood cultures at autop.sy, and the organisms isolated, 
.1/. tcfrn(/ciius and Biicf. pnocymieum. resiiectively, were not recovered 
from the intestine in any case studied. Therefore, it may be said that 
there was no correlation between the organisms isolated from the heart's 
blood and those isolated from the intestinal tract in this group of still- 
born infants. 

The early rupture of the fetal membranes with subsciiuent infection of 
the amniotic fluid by the vaginal organisms and invasion of the intestinal 
tract of the fetus either per os or per anum or both offei’s the most 
jilausible method of infection. The somewhat analogous role between 
early rupture of the fetal membranes and congenital pneumonias in the 
newborn and stillborn was ])oinled out by Johnson and illoyer.' How- 
ever, Hall and O'Toole' could not e.stablish any relation between the 
lime elapsing between the rupture of the fetal membranes and the 
presence of bacteria in the first passage of meconium. In the preceding 
study of a series of sixty-four .specimens of meconium from newboni 
infants collected within four hours after delivery,’ this relationship could 
not be determined. It seemed important, nevertheless, to compare the 
stillborn with the normal newborn in this respect. It was difficult to 
secure accurate information about the rupture of the fetal membranes: 
the available data, bowever, are listed in order of increasing time from 
rupture to delivery, and the histologic e.xamination of the placentas in 
these and other cases is also included in Table III. 

Too few cases :ire included in Table III to establish any definite rela- 
tion betwei'ii the time elapsiiur between rupture of the fetal membranes 
and delivery, the condition of the membranes, and bacteria in the in- 
testinal contents of stillborn infants. It does seem significant, however, 
that in four of the five eases showing moderate to acute inflammation 
of the fetal membranes, bacteria were Isolated from the intestinal con- 
tents. On the other hand. C. hofmanni was isolated directly in large 
numbers from Case b in which the membranes ruptured allegedly forty- 
five minutes before delivery and the fetal membranes showed no sign 
of inflammation, and in (^ase 13 the fetal membranes were acutely in- 
flamed. but no bacteria were isolated from the intestinal contents. 

This problem is confused by the inability to collect accurate informa- 
tion about the rupture of the membranes because so-called “high" rup- 
tures ma.v pass uunnliced but jiermit invasion of the amniotic fluid by 
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Table III 


Relation Between the Time of Rupture op the Fetal Membranhs to Delivery, 
Inflammation op the Membranes, and the Presence op Bacteria 
IN the Intestinal Contents of Stillborn Infants 


NO. 


1 

2 

O 

O 

4 

5 
G 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 
17 


TIME 

IN 

HOURS* 

CONDITION OF FETAL 
MEMBRANES 

bacterial flora of the 

INTESTINAL CONTENT 

At birtli 

Normal 

Sterile 

At birth 

Normal 

Sterile 

At birth 

Normal 

Sterile 

At birth 

Normal 

Sterile 

0:45 

Normal 

C. hofmanni\ 

4:45 

Normal 

Sterile 

14:30 

Normal 

Sterile 

15:45 

Normal 

Sterile 

17:00 

Acute inflammation 

B. welcliiii 

18:45 

Acute inflammation 

M. epidermidis 

30:00 

Moderate inflammation 

M. lufeust 

? 

Acute inflammation 

M. aureus 

? 

Acute inflammation 

Sterile 

0 

Normal 

Sterile 

? 

Normal 

Sterile 

? 

Normal 

Sterile 

? 

Normal 

M. eitreus 

Sir. nwifiemolyticus I. 


•Time in hours from rupture- to deliver}', 
tlsolated by platins- 
tOb.servccI microscopically. 


the vaginal flora. After membrane rupture some time must elapse be- 
fore bacteria can multiply in the amniotic fluid, and then the fetus may 
or may not .swallow the infected fluid. The same possibility exists for 
the invasion by bacteria per anum. Tlie fetus may be delivered before 
inflammation of the membranes occurs and .still have bacteria in the 
intestinal tract. Finally, the hj’^giene of the individual mother fre- 
quently determines tlie number and type of organisms in the vaginal 
tract”; that is, the flora ranges from a homogenous but scanty flora of 
gram-positive rods, Doederlein’s bacillus or L. acidophilus , with a 
highly acid secretion (Grade I) to a mixed flora witli a more alkaline 
.secretion (Grade III). Thus it i.s pi'obahle that the type of vaginal 
flora determines tlie amount of infection of the amniotic fluid and in 
turn the organism isolated from the inte.stine of the newborn and the 
stillborn infant. 

Tlie remaining possible route of prenatal infection of the intestinal 
tract is during tlie passage of the fetus through the birth canal. As in 
the newborn series this mode of invasion could not be studied soriou.sly. 

SUMMARY 

The presence of B. wclchii microscopically and culturally in the 
duodenum, the ileum, the ascending colon and the descending colon of 
a stillborn infant is considered as reliable evidence that bacteria may 
invade the inte.stinal tract of the infant before or during birth Addi 
tional evidence of slightly less value was obtained by finding numerous 
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colonies along the streaks on plates inoculated from the intestinal con- 
tents of four stillborn infants. The results obtained by enrichment Trere 
regarded as of doubtful significance because of the possibility of acci- 
dental contamination, except in the one case where B. wclchii was 
isolated after being observed microscopically. 
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ACTIVE ARTIFICIAL IJEMUNIZATION IN DIPHTHERIA 

The Relati\'e Effectr'eness of Various Antigens and the 
Duration of Immunity 


Jean V. Cooke, M.D. 
St. Louis, Mo. 


A lthough the value of diphtheria immunization is unquestioned, 
k. there is stiU, some uncertainty about the best method of producing 
it; i.e., the method which will result regularly in the maximum percent- 
age of immune subjects with a minimum of injections and unpleasant re- 
actions. Certainly, effectiveness and simplification ai’e the two primary 
requisites for any method of immunization advised on a large scale. The 
high incidence of susceptibility in children, especiaUy those in the pre- 
school age, has led to the general acceptance of the view that preliminary 
Schick tests in children should he omitted and that every child should be 
immunized. Another advance in simplification of the general procedure 
will he made when a method of immunization can be shown to result 
regularly in such a high percentage of immunes that subsequent Schick 
testing may lie safely omitted. 

This report summarizes the results of immunization against diphtheria 
in more than 500 young adult student nurses during an eighteen-year 
period, with the use of several types of antigens and with a variance in 
the number and spacing of the injections. A number of subjects im- 
munized from six to sixteen years previously were retested to determine 
the duration of the immunitj". 


Methods . — All student nurses of the Washington University Nurses’ 
Training Scliool were given Schick tests in groups of 15 to 50 early in 
their probation period during the years 1918-1935. Those Avith positive 
tests were imiiiunized and were retested from four to six months later. 
This interval of several months before a retest seems important since in 
several instances Schick tests which were negative four to six weeks after 
immunization had again become positive three to four months later. Any 
who remained Schick-positive were given a seeond immunization iden- 
tieal with the first, usually from six to ten months after the initial in- 
jections. Previous to 1925 the Schick test toxin and immunizing antigens 
were obtained from tlie New York City Board of Health, and since then 
all material has been furnished by Eli Lilly and Company. Controls of 
the identical toxin preparation used for the Schick test heated for five 
minutes to 75° C. were always included, and readings of the tests and 
c^s were made on the fourth day. All tests, readings, and im 

From the Dcpa.t.nont of Pediatrics Washin^on University School of Medicine 

641 



G42 


THE JOURX^Ui OF PEDIATRICS 


imiiiizations were done by the autlior to iriiarantee uniformity in inter- 
pretation and procedure. Some pupils wlio left training before im- 
munization was fini.shed are omitted from the tabulations, only those be- 
ing included upon whom eomiilete observations rvere made. 

EciivUs. — SiixccpiihUiijj: Of 1,054 nurses tested, 664, or 63 tier cent, 
gave positive Schiele tests. A large proportion of these girls came from 
rural or suburban communities and a I’ather liigh ])ereentage of suscepti- 
bility .seem.s to be tbo rule in pei^ons not reared in larger cities where 
diphtheria is endemic. 

Table I 


Ee.sci.ts or Dipthekia Imjhwiz.vtion' bv Vakious Pkocedures 



AXTIOKN' rSKP 

nosrs 

IXTEP.VAL 

N'UMBER 

VACCINATED 

PER CENT 
NEGATnX 

I. 

T.A.T. (SL-) 


1 wk. + 

1 

wk. 

1)2 

7.0.0 


T.A.T. (Snd .wt) 


1 \vk. + 

1 

wk. 

S 

3S.0 

o 

T.A.T. (0.1 LA 

<» 

1 wk. - 

1 

wk. 

274 

59.3 


T,A.T. (Snd .«cl) 

o 

*J 

1 B'k. + 

1 

p'k. 

96 

92.6 


T.A.T. (.Ord pet) 


1 \vk. + 

1 

wk. 

5 

100.0 

o 

Toxoid 

0 

3 wk. 



53 

75.0 


Toxoid (2nd .'Ot) 

2 

3 wk. 



13 

92.4 


Toxoid (Srd set) 

2 

3 wk. 



1 

100.0 

4. 

Toxoid 

2 

o wk. 



41) 

7S.2 


Toxoid (2nd .•••ct) 

o 

5 wk. 



10 

100.0 

o. 

Toxoid 


3 wk. * 

2 

wk. 

'»7 

100.0 


A.P. Toxoid 

1 

_ 



G4 

SO.O 


A.P. Toxoid (2nd 

set) 1 

4-5 mo. 



13 

100.0 


Jmmuniz(i{{on: The results of the immunizations with the various 
antigens Jiave Iieen summarized in Talde I. In tjie two groups (1 and 
2) witli to.xin-antito.xin (T.A.T.). it will be noted that a single series of 
throe injections at weekly intervals did not regularly produce as high a 
percentage of immunes as might be expected. Tliis was especially true 
of the O.lLr^ antigen which iiroduecd about 59 per cent of immunes. A 
second scries of three injections resulted in the immunization of a vciy 
large proportion ot the remainder, and the small number not im- 
munized by tlie iH-eeeding injections became Seliick-negative after a 
third .set. The results with two do.se.s of toxoid (Groups 3 and 4, Table 
I ) given at an interval of three weeks or five weeks were quite similar to 
tliosc from toxin-antitoxin. When three doses of toxoid (Group 5, Table 
I ) were given at intervals of two and three weeks, the results were much 
belter. A single dose of alum-precipitated toxoid resulted in only 80 
IH'r cent immunes, but a second dose immunized all the remainder. Al- 
though a few required a tliird set of injections with toxin-antitoxin and 
with toxoid, all became Schick-negative eventually. 
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In the immunization of infants and young cliildren, it has been our 
experience, as \vell as that of others, that a rather high proportion of 
those inoculated ivitli two doses of toxoid or a single dose of alum- 
precipitated toxoid develop negative Schick tests. There is a verj' 
definite impression, however, among certain health officers in rural com- 
munities that the response to diphtheria immunization is less satisfactory 
in rural children than that reported in cities. It may be that the rela- 
tivelj’’ lower percentage of immunes obtained among the young adults 
here reported after their first series of infections is related to the fact 
that a large proportion of them were reared in suburban communities or 
that adults are more difficult to immunize with the same doses used in 
children. At any rate, the fact that, as a gi’ou]), these nurses responded 
only moderately well to the initial vaccination gave a somewhat better 
opportunity to observe the relative effectiveness of the various procedures 
used. 

Certain features of the results may be summarized briefly. Toxoid 
and especially alum-precipitated toxoid were relatively more effective 
than toxin-antitoxin. Two doses of toxoid or a single infection of alum 
toxoid immunized only 75 to 80 per cent. By far the be.st results were 
obtained by two doses of alum-pi’ccipitated toxoid, the second after a 
considerable interval, and by three doses of plain toxoid separated by 
intervals of several weeks. This tends to confirm the well-knomi ex- 
perimental observations that the immunity following the first or 
“primarj^” response to the diphtheria antigen is slow, feeble and tran- 
sient, but the “secondary-” response following a later antigen stimulus 
results in rapid, pronounced and pei-sistent antitoxin formation. It 
would appear, therefore, that those who become immime following a 
single infection or series of infections have already responded previously 
to the diphtheria antigenic stimulus such as occurs in the development 
of “natural immunity,” and develop the permanent immunity char- 
aeteri.stic of a “secondary” stimulus. On the other hand, those Avho 
have not reacted previously to the diphtheria antigen and consequently 
do not become immune following a single infection or series of infections 
will require a second immunization. It was hoped that alum toxoid, be- 
ing insoluble and, therefore, slowly absorbed, would serve as both the 
primary and secondary stimuli and that a single antigenic infection 
would be adequate. The results in the series reported here, however, do 
not confirm this, since 20 per cent of those receiving a single dose' re- 
mained Schick-positive. 


The results obtained by ll.e several methods used indicate that the 
maximum percentage will be immunized by two doses of alum toxoid 
witli an interval of one to .several months between them AVhile a con 
s.derable number may be immunized by a single infection, the percentac^J 
remammg Sclnck-posUive is .sufficient to warrant the advi.Lbilitv If 
.iMug .1 .second later dose whenever possible. The larger number of 
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injections of toxin-antitoxin and plain toxoid make them less desirable 
for routine use, altliough the latter seems quite effective -when given in 
three doses at intervals of about three weelvs. 

Reactions following toxoid injections are rare in infants and young 
children although often a somewhat tender nodule persists for some daj-s 
after alum-precipitated toxoid. The occasional occurrence of moderately 
severe local pain and swelling accompanied by a febrile general reaction 
in older children and more frequently in adults has tended to limit the 
use of toxoid and alum toxoid. During the past six years several Inm- 
drcd young adults (nurses and medical students) have been given toxoid 
and alum toxoid. IMost of them have had a slight local reaction only, 
while a few have had headache, mild fever, and malaise for the day 
following. Alum-precii)itated toxoid seemed somewhat more likely to 
produce such an effect than plain toxoid. Rarely a very severe local 
reaction with genei’al febrile toxic .sjTuptoms has occurred and pereisted 
for several daj-s. 

In general, such reactions have been only slightly more severe than 
those following toxin-antitoxin and there has been no suggestion of dis- 
continuing the use of toxoid because of them. It must be emphasized, 
however, that the foregoing applies only to the products of one manu- 
facturer used routinely. In the few instances in which two other com- 
mercial toxoid antigens were tried, the number and the severity of 
the reactions were so great that they were considered unsuitable for 
use in adults. 

Clinical Rcaults. — All student nm-scs of the group tested spent from 
four to six Aveelrs on dut.y in the contagious wards of the St. Louis Chil- 
dren ’s Hospital where they attended patients with clinical diphtheria as 
part of their training. During the three years immediately preceding 
the adoption of immunization in 1918, seventy student nurses were on 
duty in the contagious wards and twenty of them developed clinical 
diphtheria. Since 1918 only two cases of diphtheria have oceuiTed 
among almost 1,000 students, botli in knoivu nonimniunes, accidentallj’’ 
exposed to the disease before immunization. This contrast m incidence 
before and after immunization is striking proof of the clinical effective- 
ne.ss of the procedure in persons intimately exposed. 

Duration of Immnnitij After Active Artificial Immunization. — The 
immunity which develops after diphtheria vaccination has generally 
been assumed to be lasting, although it is the general belief that in many 
instances the artificial immunity produced by mjeetions merely pro- 
tects the child over a certain limited period of susceptibility to diph- 
theria, and that during this time many develop an additional “natural 
immunity” which is solid and permanent. This belief is fostered by 
tile frequent observation that oven without artificial immunization there 
is a considerable tendency for older children and adults to have negative 
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Schick tests. That this tendency is apparently not constant, however, is 
shoini by the fact that, in the adult nurses reported in this paper, 63 
per cent were -still susceptible. AYhile in occasional instances diphtheria 
lias occurred in vaccinated children, it has been extremely rare in those 
known to have been Schick-negative after vaccination. The published 
obsen-ations, however, on the duration of immunity based on Schick tests 
done some years after vaccination have been few because of the difficulty 
of collecting groups of immunized persons some years afterward. Such 
as I have been able to find are given in Table II. The first two show the 
results after toxin-antitoxin while the others report results with Kamon’s 
anatoxin. The largest series, that of the Mosers (often mistakenly at- 
tributed to Eamon in the literature), gives somewhat misleading per- 
centages, since no previous Schick tests had been made and many 
children may have been immune even before the anatoxin iniections. 
In general, the results reported, however, indicate that the immunity 

Table II 


Duration of Immunity After Acm-E Imjiunization 


OBSERVER 


INTERVAL 

AFTER 
IMMUNIZA- 
TION — 

TEARS 

NUMBER 

TESTED 

PEE CENT 

scmcK- 

POSITTVE 

Schroeder 

T.A.T. 

5 

28 

10.7 

Parish and Okell 

T.A.T. 

1 to 4 

440 

o.O 

Moser, M., and Moser, G. 

Ana. 

2 

498 

5.0 



3 

162 

4.3 



4 

250 

3.6 

Cerruti 

Ana. 

2% 

29 

17.2 

Calisti 

Ana. 

1 

54 (adults?) 0.0 

Bosco 

Ana. 

4 

10 

40.0 

Ronchi 

Ana. 

5 

27 

14.8 


persists in a large proportion of those vaccinated. jMany of those found 
to have positive Schick tests later were observed to become reimmunized 
quickly after another vaccination. 

In the groups of yoimg adult nurses considered in this report, 102 
were retested six to sixteen years after immunization by toxin-antitoxin 
and subsequent negative Schick tests. Of these, 12 had been done four- 
teen to sixteen years previously, and three of these, all after sixteen 
years, again gave positive Schick tests, one of them only weakly posi- 
tive. Ninety who had received the injections six to twelve years pre- 
viously included only two with positive tests, one of these (after nine 
years) being strongly positive and the other (after eight years) being 
only faintly positive. Tlie fact that more than 95 per cent of this group 
of 102 wore immune from six to sixteen years after vaccination is .strik- 
ing proof of tlie degree of effectiveness and persistence of the protection 
afforded by active artificial diphtheria immunization 
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SUMJtARY 

In inoro than 1.000 yannsr adult student nurses, 63 per cent iverc 
found suseeptilile to diphtheria by the Schiek test. 

Groups wore immunized by toxin-antito.xin, toxoid, and alum-precip- 
itated toxoid over a period of eighteen years. Of the methods tried, 
tlie most effective procedures ivere found to be (1) tivo injections of 
alum toxoid with an interval of several months between or (2) three 
injections of plain toxoid with intervals of several weeks between the 
doses. 

As a result of immunization, the clinical incidence of diphtheria 
among tliese nurses has been reduced from 28.6 per cent to 0.2 per cent. 

In a group of 102 nurses, immunized by toxin-antitoxin and retested 
six to sixteen yeai's later, more than 95 per cent were still immune. 
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MECHANICAL LESIONS OP THE APPENDIX IN GHlLDilEN 
AS A BASIS FOR APPENDICITIS 

Percival. Nicholsox, JI.D. 

Ardmore, Pa. 

T his is an investigation based on the study of 127 consecutive cases 
of mechanical lesions affecting the appendix in children exhibiting 
sj'inptoms not generally attributed to a disturbance of this organ, but 
clearly distinguishable by clinical and laboratory investigation. These 
findings vere confirmed in all cases by careful study of the gross 
anatomical changes at operation, as veil as by microscopic examina- 
tion. In these lesions was found a basis for an explanation of a large 
number of cases of appendicitis in both childhood and adult life gen- 
erally considered as acute primar.v forms. A diagnosis of mechanical 
lesions of the appendix was po.ssible at such an eax'ly stage that by 
.surgical removal of the causative factor the mortality rate was kept 
at a minimum. In this series it was zero. 

It is also proposed to show that b.v early surgical intervention, not 
only is mortalit.v reduced, but the nutritional development of the chil- 
dren, by its return to the normal, produces ideal weight and de- 
velopment. 

This Avoi’k on mechanical conditions in and around the appendix was 
suggested by the failure of some cases of bad posture in children to 
improve when abdominal supports were applied, or if they did improve 
they failed to maintain their improvement. In a certain number there 
were associated mild attacks of abdominal pain ; a diagnosis of chronic 
appendicitis was made ; and appendectomy was performed. At opera- 
tion distinct mechanical lesions in and around the appendix were 
found and removed together with the appendix. The symptomatic 
relief and the nutritional improvement were so mai-ked and rapid that 
they led to a very careful survey of similar cases; these after appendec- 
tomy had equally good re.sults. This Avork clearly demonstrates the 
value of accurate laboratory Avork, the importance of A-ery careful and 
detailed histories, and a diagnosis largcl.A' b.A" exclusion. 

Mechanical conditions invoh-ing the appendix haA'e been described 
by numerous authors under the headings of “chronic appendicitis ” 
and “appendical syndrome.” The sub.ieet, “chronic appendicitis/’ 
has been a controvei-sial one in surgical circles for years. Myersi 
quotes Watkins as reviewing 662 papers up to 1932 and revicAvs the' 
li^ure to September. 19.34. In his summary he states: “The more 
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recent literalure, espeeiallj that of the last fiA’e years, ou chrouie ap- 
pendicitis indicates a growing opinion that there is such a malady, 
that it is more prevalent, more dangerous, and more frequently over- 
looked than has been jircviously taught. Indications are that failures 
of tlie past have been largely due to a lack of diagnostic thoroughness. 
Certain medical centers have published .statistics showing from 60 to 
90 per cent of the patients wlio had operations for chronic aiipeudicitis 
were completely relieved by appendectomy alone. Muller recently 
(1932) has said that a campaign of instruction of the public regarding 
appendicitis is more important than a campaign against cancer. It 
seems fair to say that such a campaign should be directed to the laity 
regarding acute appendicitis, but a like campaign is needed for the 
profession regarding chronic appendicitis.” 

Freed- states, ‘‘In the United States and Canada twenty-five thou- 
sand die yearlj” from acute appendicitis, that is one death every 
twenty-five minutes, or seventy deaths every day, Sundays and holi- 
days included, and the mortality is on the increase.” In childhood 
there is an average mortality of about 14.5 per cent. 

Farr^ states, ‘‘I also believe that there is such an entity as chronic 
appendicitis and that it applies to children fully as often as to adults.” 
Tennj''* is convinced of the importance of a mechanical obstructive 
condition in and around the appendix as a producer of appendicitis, 
and he cmphasij;cs reflex constipation and pylorospasm. 'Wilkie,®' “ one 
of the first to describe acute obstructive aptiendicitis, lays emphasis on 
constriction of the appendical lumen, with associated fecal concre- 
tions, and describes both an acute and a chronic form. 

In making a diagnosis of mechanical conditions in and around the 
appendix, it is fii-st necessary to know the normal anatomy. The ap- 
pendix hangs down freely from the cecum and has a uniform and 
patulous lumen, and a terminal and limited arterial blood supply. Any 
kinking, twisting or constriction of the wall of the appendix, whether 
produced by Lane's bands. Jackson’s membrane, short mesentei’y, or 
constriction of the lumen due to contracting fibrous tissue from a 
previous inflammatory reaction, will cause fecal retention, and this in 
turn will produce chronic irritation of the appendix. Through the 
sympathetic and vagus nerves, there is an intercommunication with 
the stomach, often producing p.vlorospasm with nausea or vomiting, or 
with the colon, producing spastic constipation. 

When the lumen of the appendix is constricted, fecal material ma.v 
be forced in from the ceeuin. But since the weaker contraction of the 
appendical wall is not able to evacuate completely the contents, a portion 
remains, and its moisture is absorbed through the appendical wall and 
in-oduces a beginning inspissation which may lead to concretion. If 
this change is not severe enough to obstruct the lumen completely. 
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-there are chronic symptoms, such as pain, spastic constipation, ‘ bil- 
ious attacks,” vomiting, etc. If the concretion completely obstructs 
the lumen, more severe changes may follow, often ending in gangrene. 
These eases produce, according to Wilkie,"*' ** 90 jier cent of the mor- 
tality of acute appendicitis. On tlie other hand, a constriction of the 
blood supply from a twist, short mesentery, membrane, or bands, 
causes edema of the wall and predisposes to an inflammatory process. 

A typical history is that of a child who has had short attacks of 
recurrent abdominal pain for a considerable period, either daily or at 
longer intervals. The pain varies from a dull ache, a burning sensa- 
tion, or sense of fullness to one of a sharp stabbing character. The 
attacks may be very fleeting but thej^ have a marked tendency to 
recur, and at times there is associated nausea or actual vomiting. The 
recurrence of attacks, in spite of a well-regulated simple diet and good 
hj'giene, is of great significance. Children often stop in their play, turn 
a little white, have a slight generalized abdominal pain, over in an in- 
stant. These cases are eommonlj’' diagnosed as indigestion. The pain 
is veiy likely to come on during or fi'om one-half to two hours after a 
meal, or pains may have no relation to food intake. Pain frequently 
is increased bj*" exercise, its location is umbilical or epigastrical at 
first, but later maj' become localized in the right iliac fossa. A bowel 
movement, passage of gas, or vomiting usually gives prompt relief. 
There are associated poor color, poor muscle tone, poor nutrition, and 
poor posture. Abdominal supports will often I’elieve the symptoms 
for a time, but there is frequently a recurrence. This failure to pro- 
duce a permanent cure with abdominal supports is A^erj’’ suggestive. 
There is poor appetite, and constipation is the rule. The temperature, 
pulse, respiration, and blood count at this time ai’e normal. A careful 
abdominal examination at the time of the attack will reveal in most 
cases slight deep right iliac tenderness with but little if any muscular 
rigidity. If a review of the family history reveals appendicitis in the 
near relatives, it is veiy suggestive, as hereditj’’ seems to play an im- 
portant part; in this series the i-ate was 63 per cent. The physician 
should inquire as to any pylorospasm in infancy and any causeless at- 
tack of vomiting or cyclic vomiting, as in our 127 eases 66 per cent 
had vomiting and 6 per cent cyclic vomiting. 

Later pain may move over to the lower right quadrant. A white 
blood count with careful study of the neutrophiles, including a nuclear 
shift, then shows slight irritative changes but not much elevation of the 
total count. As tlie case becomes more acute, there may be a slight 
temperature elevation during the attacks. At operation bands, ad- 
hesions, Jackson’s membrane, a short mesenterv, or stricture of the 
appendi.x with fecal concretions is found. The appendical lumen 
usually shows cystic dilatation and some atrophy of the mucous mem- 
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favane with a possible old fibrosis of the walls from a previously healed 
acute attack. If operation is performed very early in the course of 
the infection, no ajipendical lesion may be found. 

Another frequent t>pe is that found in a child who has been in ap- 
l)aiently good health, but usually whose nutrition is poor, as shown by 
a searching history, lie goes to bed to awake several hours later with 
■sharj) abdominal pain ^vhich causes him to double up. The pain is 
soon relieved, and he sleeps again only to awaken a second time with 
a return of colic, and he frequently vomits At first the pain is in the 
umbilical region, acute and .s})asmodie; latci- it becomes less acute but 
more continuous, and becomes localized in the right lower quadrant. 
The temperature, the pulse, and the respiration are normal, but there 
is always a .slightly anxious expression. These attacks of appendical 
colic may have numerous remissions Examination during attacks 
.shows deep right iliac tenderness A prompt operation is indicated j at 
operation the appendix presents some form of constriction aud con- 
tains inspissated fecal material or a concretion and often gangrene. 

There is also <i type of mild acute api)endicitis, prohahl.v embolic, 
secondary to an infection from sinusitis, tonsillitis, etc. The patient 
has malaise and nausea, a furred tongue, loss of appetite, and con- 
stipation with a very .slight temperature. There is vague abdominal 
pain at the umbilicus which later becomes more or less localized in the 
right side. The patient may be in bed a day or two, at the end of 
which time the .symptoms graduall.v clear up. Deep iliac tenderness 
can be obtained, and if an operation is performed, edema of the ap- 
pendical wall is found. It is often these overlooked attacks which 
cause inflammatory reaction with subsequent fibrotie stricture of the 
appendix 

There ai-e numerous other combinations of symptoms neither so 
definite nor so suggestive of chronic appendicitis, but equally impor- 
tant to the child A child who on automobile trips has nausea or 
actively vomits, or uho has had tieriodic attacks of vomiting, either 
repeated mild attacks often in the morning before breakfast or severe 
ones with associated acidosis, probably has chronic appendicitis. lie 
may. however, never have had any abdominal pain. A white blood 
count with a nuclear shift may show slight irritative changes, as in- 
crease in rod nuclears. in addition to changes suggesting a more 
chronic inflammation, as li mplioeytosis and monocytosis An exami- 
nation of the abdomen at the time of a \oiniting attack frequently dis- 
coiers deep iliac tenderness and less often rigid rectus rigidity. 
These patients are treated as a rule for an imbalance of the sympa- 
thetic nervous system causing reflex vomiting and spasticity of the 
colon, lesulting in colicky pains and constipation. A roentgen ray 
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study of the gastrointestinal tract may occasionally disclose a par- 
tially filling appendix which does not empty in the normal time (only 
one case in this series), but, as a rule, roentgen rays are not conclusive 
except as evidence of spasticity of the colon. Roentgen laj examina- 
tions were not used in this series on account of the expense and the 
fact that the diagnosis could be made without their aid. It was also 
felt that the barium and bismuth retained would complicate convales- 
cence following operation. It is necessary to proceed with extreme 


( FAMILY HISTORY OF 
APPEHDICniS 

HERVOUSriESS 

IRRITABILITY 

^ POOR SCHOOL WORK 
g FAILURE TO GAIN 
1;^ POOR POSTURE 
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Chart 1. — S> mptomatoloff>'. 


caution and observe these patients for some time and to rnle out any 
involvement of the genitourinary tract, by urinaly.si.s and roentgen- 
ograms if necessary, but when by a process of elimination focal infections 
are excluded, one is justified in making a diagnosis of mechanical 
lesions in or around tlie appendix. Diagnoses are largely based on a 
history of long-continued symptoms and by elimination rather than 
by physical findings. 


There is anotlicr group of children with definite symptoms of chronic 
appendicitis; in tl.ose tlie blood count usually .sliows an eosinopMIia. 
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ivith an average of 4 per cent. Most of these patients in our series 
had seatworms in the appendix and were eompletelj' relieved by ap- 
pendectomy. TIjis condition was fii-st recognized in 1899 by Still' and 
has been lately revieived by Margaret Warwick.® 

Once a diagnosis is established, an immediate appendectomy is un- 
doubtedly the only treatment. In eases in which a diagnosis of 
chronic or mild acute appendicitis is associated with a sinusitis or 
other upper respiratory infection, one should operate at once. It used 
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Chart 2. — Blood picture and pathologic Bndinffs. 


to be our custom to delay operation until the infection eleai-ed up, but 
we found that severity of the appendical condition is greatly iuci-eased, 
and there is grave danger of a gangrenous appendix and peritonitis if 
operation is delayed. B.v use of tribrom-ethanol (avertin) and the post- 
operative use of 20 ])er cent carbon dioxide and 90 per cent oxygen u’c 
have had uniformly good results. 

In only one of our scries of 127 cases was it neeessarj- to use di-ain- 
age. That patient was first seen two days after the onset of acute 
■symptoms. Recovery was complete in thirty-nine days. 
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The most constant sj^mptoms in our cases were attacks of abdominal 
pain, generalized at first, later sometimes localized with associated 
nausea or vomiting. The most common ph 3 'sical finding was deep ten- 
derness in the right iliac fossa. 

Charts 1, 2, and 3 give the frequencj' of occurrence of the various 
sj'mptoms, findings at operation, pathologic conditions, and the results. 

The pathologist in eases of chronic appendicitis must examine the 
appendix not onlj* for signs of chronic fibrosis and acute inflammatory 
changes but also for evidence of cj'stic dilatation as is shown in micro- 
scopic section by flattening out of the rugae and also by atrophic 
changes in the mucosa. 
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Chart 3. — Postoperative course and results. 


In an analysis of the Biyn Mawr Hospital pathologic records of 
acute appendicitis in adults, approximately 95 per cent showed evi- 
dences of preceding fecal retention and cj’stic dilatation. 

CONCLUSIONS 

1. In 127 consecutive cases of mechanical lesions affecting the ap- 
pendix in childhood, the symptoms usually began at an early ao-e in 
mild form and recurred over a long period, the most constant bein- 
recurring abdominal pain, frequently associated with vomitin- and 
deep right iliac tenderness. 
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2. In addition to complete recovery and relief from symptoms in all 
eases following appendectomy, the children showed a very notable in- 
crease in weight. 

3. Tlie extrinsic causes of obstruction of tlie appendix predomi- 
nated. often leading to oblitej-ation of the lumen and retention of fecal 
material. 

4. Approximately 1)5 per cent of adult appendices removed at the 
Bryn iilawr Hospital .showed evidence of obliteration of the lumen 
with fecal retention preceding the terminal inflammatory attack. 

5. By a careful diagnosis in childhood and early operation, nutri- 
tion and development could be made normal at this age period, and 
mortality could be minimized at all ages. 
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A STUDY OF THE BIRCH-HIRSCHFELD PHOTOjMETRIC 
TEST FOR VITAIMIN A DEFICIENCY 


Charles E. Shelling, SI.B. 
Toronto, Ontario 


V ITAj\IIN a is one of the thirty-seven food substances essential for 
normal nutrition. A lack of this vitamin results in pathologic 
changes in many parts of the bod.y. The most obvious changes are in 
the epithelial cells which tend to lose their columnar shape and become 
stratified. The occurrence of these changes in the conjunctiva and 
lacrj^mal glands results in the development of the ejm condition knovTi 
as xerophthalmia. This condition, however, develops only after an al- 
most complete deprivation of vitamin A for many montlis. 

Xerophthalmia is rarelj' encountered in the United States and Can- 
ada. During the past ten years at the Hospital for Sick Children in 
Toronto, we have seen onlj' one ca.se of xerophthalmia out of 802,000 
attendances at the hospital. Similar figures indicating the rarity of this 
condition have been obtained from Harriet Lane Home, Johns Hopkins 
Hospital, Baltimore ; the Children ’s Hospital, St. Louis ; Minnesota Gen- 
eral Hospital, Minneapolis; the Children’s Memorial Hospital, Chicago; 
the Massachusetts General Hospital, Massachusetts Eye and Ear In- 
firmary, and the Children’s Hospital, Boston; and the Montreal Gen- 
eral Hospital, Montreal.’ These findings are what one would expect 
when one considers the distribution of vitamin A in the foods ordinarily 
consumed. It is found in large amounts in the fats of dairy products, 
animal fats, liver, and egg yolk. Carotene, the precursor of vitamin A, 
is found in large amounts in .spinach, chard, carrots, and many other 
vegetables and fruits. Vitamin A is probably the most widely and abun- 
dantly distributed of all the vitamin.s. 

In harmony with this widespread and abundant distribution of vita- 
min A in foods is the absence of evidence of vitamin A deficiency at 
postmortem examination. At Bo.ston, in the Children’s Hospital in 
1,756 autopsies, keratinizing epithelial eells were demomstrated in only 
15 patients.’’ 


It is well recognized that night lilindness may be caused by a lack of 
vitamin A. When this condition is present, the individual is unable to 
adjust his vision to decreasing amounts of light. The defect may be 
produc ed by a le.sser deficiency of vitamin A than that necessary to cause 


From the w.irds »nd laboratories of the Hospital for c:i.,v r.u.. , 
partmont of Paediatrics, Fnlversitj- of Toronto, iir^er De- 

M.D.. F.R.C.P.(C). • direction of Alan Brown, 
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xeroplitlialmia. Demonsti’ation of this defect, which can be present 
without any other obvious changes, might therefore indicate that the 
individual was suffering from a lack of vitamin A. 

Reports have recently appeared in some European countries on the 
prevalence of night blindness.’ Of much nioi-e interest and importance 
to us, however, arc the rejmrls of Jeans and Zentmire of Iowa Cit}'. 
These investigatoi’s found defeetive dai’k adaptation in 21 per cent of a 
group of children just admitted to the hospital.^ In their more recent 
report of a survey of Iowa school children,’ they found definitely sub- 
nomial dark adaptation in 26 per cent of the children from the rural 
districts, 53 per cent of the children from the villages, and no less than 
56 to 79 per cent of the urban children, depending on their economic 
level. Furthermore, on the administration of vitamin A to 87 of these 
children with subnormal dark adaptation, they foimd either improve- 
ment or a return to the normal level in 84, or over 95 per cent. 

These are most unexpected results. Although no details of the diets are 
given, it can be assumed that the diets are of the same standards as those 
used throughout most of the United States and Canada. Thus the work 
of Jeans and Zentmire would indicate that the average diet today does 
not contain an adequate amount of vitamin A. 

The question of the adequacy of the supply of vitamin A is of such 
importance that we undertook an investigation using the instrument and 
teclmie as described by Jeans and Zentmire.'* 

Tlie instrument used in making tlie test was a Bircli-Hirsciifeld No. 329 photom- 
eter obtained from Carl Zeiss, Inc. The photometer consisted of a metal tube 18 mm. 
in diameter with an electric light bulb in the end. At the other end of the cylinder 
there were in respective order, an opal glass, an iris diaphragm, and a second opal 
glass 40 mm. in diameter. The diaphragm was opened and closed by a lever with a 
.scale marked with tlie diameter of the opening in millimeters. A metal disk, with 
five circles punelied out, slid in a groove distal to the second opal glass. The holes 
were circular, 4 mm. in diameter. Four of the holes wore situated in the form of a 
2 cm. square. The fifth hole was in the center equidistant from all the others. In 
front of this was a Goldberg wedge, which is a glass slide with a uniformly increas- 
ing depth of opacity from one end to the other and marked off with a scale from 
1 to 13, the nuniber.s varying directly with the opaquene.s.o. 

The bulb in the metal cylinder was illuminated by a transformer connected to 
110 volt circuit. The transformer stepped the voltage down to 3.5 in the light 
circuit. The source of light thus did not vary. The subject was placed in front 
of the photometer and observed the light from the bulb coming in the following order 
through opal glass, the iris diaphragm, opal glas.s, the fivepoint disk and the Gold- 
berg wedge. The amount of light coming through varied directly with the size of 
the opening or scale reading of the diaphragm and inversely with the rending of the 
Goldberg wedge. Also because the wedge is graded from clearness to near opacity, 
the five points were not all equally visible. The end-point of the test was taken when 
the .subject could definitely distinguish only three of the five points. 

The examination.s were carried out in a completely darkened room. The subject 
was placed with the head on a chin rest 24 inches from the photometer. The subject 
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faced a six-foot square-white screen placed at a distance of 40 inches from his eyes. 
Immediately behind the subject was a 150 watt electric light with a metal reflector 
which illuminated the white screen. 

The subject, seated in the position described above, was directed to observe the 
middle of the screen for five minutes, estimated by the use of an interval timer. At 
the expiration of the time, the timer was again set for ten minutes. The lights were 
put out and the subject was directed to look at the photometer. He was asked to tell 
the number of points of light he could sec. The Goldberg wedge was adjusted and 
the diaphragm opened or closed until the minimum amount of light was found at 
which the subject perceived constantly three of the five points of light. The instru- 
ment was covered for a few seconds with the hand to make sure that the subject was 
answering correctly. This is in accord with the technic described by Jeans and 
Zentmire.4 They state, "The operator always confirmed the accuracy of an end- 
point by covering the wedge with the palm of the hand for a few seconds in order 
to rest the patient’s eyes and then by having the .subject again report on the number 
of points of light constantly visible. ’ ’ 

Jeans and Zentmire^ found that normal persons gave readings with the wedge set 
at 7 and the diaphragm at 14 to 20 at the first test, i.e., immediately after the eyes 
have been exposed to the bright light. It would appear that our light source before 
being reduced by a wedge and the diaphragm was of lesser intensity than that used 
by Jeans and Zentmire, as very few of the individuals we tested gave an initial 
reading with the wedge set higher than 5 and the diaphragm at 14 to 20 mm. 

The subject will require more light for the first reading if it is taken immediately 
rather than a moment or two later. Thus it is impossible to make duplicate de- 
terminations of the end-point of the first reading because during the first few seconds 
after the room is made dark the recovery or adaptation is extremely rapid to a cer- 
tain point and then slowly approaches the level that it reaches at the end of the ten- 
minute period in the dark. The latter level is the one which Jeans and Zentmire used 
to determine whether the adaptation was normal or not. They state that with their 
instrument the normal eye recovers to readings with the wedge set ’at 7 and the 
diaphragm at 3 to G mm., inclusive. In individual tests we confirmed that the second 
reading was constant by using different combinations of wedge and diaphragm set- 
tings which gave the same light values. At the end of the ten-minute interval the 
subject’s ability to perceive does not vary as it does at the first test. Thus in con- 
sidering the readings the one taken at the end of the ten-minute period is the im- 
portant one. The smallest amount of light required by the subject after the period 
in the dark gives the greatest adaptation. 


In the winter and spring of 1935, 163 subjects were tested for dark 
adaptation as outlined aliove. Eighteen of tliese were adults (laboratory 
staff and nurses), and 145 were ambulatory patients in hospital or at- 
tending the out-patient clinic. At this time w'e were interpreting our 
results in terms of the position of the Goldberg wedge and the size of 
the diaphragm opening. Bccau.se, as mentioned above, the instrumental 
readings obtained by us were in a different range from those of Jeans 
and Zentmire, we had to set our own normal level. We took tlie reading 
of 15 of the normal adults (laboratory woikers and nurses) wlio w 
on a good dietary regime and used them as a standard. We decided Gmt 

,dnpl.lion. T,vcnl.v.cighl «I tl.o ,vitl, p„„; adaptatiDo £ 
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darlv were given 2 teaspoonfuls of cod liver oil daily, and 18 of these, 
or 64 per cent, showed wliat we considered was improvement after a 
period of from two to six weeks’ therapy. IVe believed that the above 
group were suffering from A-itamin A deficiency and that we liad con- 
firmed tlie findings of Jeans and Zentmire.^ 

Later while carrying out further tests it seemed to us that tliere was 
an overlapping of the light values Avith different u'edge settings and 
size of opening of tlie diaphragm. The physics department of the Uni- 
versity of Toronto very kindly measured with a photoelectric cell the 
amount of liglit tliat ivas being transmitted to the subject at all the 
positions of flic Avcdge and diaiihragin. The measurements Avere made 
using the center lisht spot. The calibrations are given arbitrarily, alloA\-- 
ing 1,000 for the AA'cdge setting of 1 and the diaphragm AA’ide open. Thus 
in terms of tliis apparatus, AA-itli a AA-edge setting of 1, diaphragm 20 mm. 
(Avide open) tlie liglit A-alue aa'os 1,000 and AA'ith a AA’edge setting of 13 
and the diaphragm of 2 mm. the A’aluc AA’as 0.9. (Table I.) Any amount 
of light betAveen can be obtained by suitable settings of the AA'edge and 
the diaphragm. The eonstancy of the light source AA-as further checked 
by testing the transformer circuit Avith a sensitive voltmeter. The fact 
that the variations in jiotential AA-ere negligible indicated that the amount 
of light emitted by the lamp in the photometer did not vary. 

IVe applied this table to the findings made in the AA-inter and spring of 
1935. It AA'as observed that our arbitraiy normal range obtained from 
the fifteen adults varied from 37 to 136. These adults AVere all taking 
Avhat had been considered to be adc(|uate diets, and, if aa-c use this spread 
of readings for normality, then A-ery fcAV of our original group had poor 
adaptation. 

In order to determine the optimum light adaptation aa'c decided to 
test a group of children Avho Averc receiving more than adequate amounts 

T.Aur.E I 


Liglit values for the photometer with the various positions of the wedge and dia- 
phragm. This t.ahle Av,ns estimated for us by flic Department of Physics of the Uni- 
A'ersity of Toronto. Tlicy measured lAith a photoelectric cell the amount of light 
transmitted to the subject through the center hole of the 5 points of light. 



'V refers to settinp of diapliiapm. 


tAV refers to setting of nedee. 
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of vitamin A. To do this wo tested 64 normal children from six to six- 
teen years of age, receiving in tlieir daily diet 30 to 35 ounces of milk, 
butter, meat, fruit, two vegetables other than potato, cereal and bread. 
This diet supplies large amounts of vitamin A. In addition, they were 
given daily, 21,000 units of vitamin A* for a period of six weeks. It 
was found that this group required light values ranging from 19 to 258 
for the te.st. The same children had been tested prior to the administra- 
tion of the additional vitamin A and the spread of readings likemse was 
from 19 to 258. No difference was observed in the range of readings 
before or after the administration of the additional vitamin A. This is 
shoum in Chart 1. 

During the six-week period in wliieh the additional vitamin A was 
lieing administered, the children were te.sted at biweekly intervals. In 
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Chart 1. — Number of cases for the various readings for the test, before anri after- 
the administration of additional vitamin A. 


Light value means the least amount of light nccessan.- for the constant nercentinn 
of the 3 points at the end of the ten-minute period in the dark. The ensee -reo 
grouped with light values ranging from 0 to 20. 20 to 40. etc. ' ^ 


most cases the results obtained sliowed marked variations in the four 
tests on the same individual. A group of these selected at random are 
shown in Table II. 

Because of tlie variability of the rc.sults we became concerned about 
the accuracy of the test. Dr. Walter W. Wriglit, chief of the ophthalmo- 
logic service of the Hospital for Sick Children, after examinin<f the 
instrument and observing the technic of the test, stated that from his 
experience with otlier suh.icctivc eye tests with children he queTtbnerl 
the probability of obtaining reliable rc.sults. 

In carrying out the te.st. tlic operator is entirelv dependent nr, 

veracity and pei-soiial reaction of the suhieet Tf ti u- ° 
XI the subject reports 
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•seeing tliree points of liglil, unless the light is turned out or covered so 
as to he hidden, the operator must accept tliat as what the subject sees. 
We found it absolutely impossible to lest children under six years of 
age because of this, as their imaginations took them into realms away 
above the numljcr of points of light on the instrument. 

In order to rule out as far as possible factors which are difficult to 
control in children, such as imagination and personal reaction of the 
subject, tivelvc adults, physicians and teclmieians, working in the labora- 

Table II 
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tory were tested daily for varying periods. TJiere was no change made 
in tlie routine of tliese individuals. Tlie record of tlie tests from tliese 
subjects is given in Table III. Two consistently required a small amount 
of liglit to perceive the points; .3 consistently required a lai-ge quantity; 
4 varied from day to day; 2 improved and 1 became less adapted to the 
dark as time went on. Also tlie .subjects would observe when the light 
was near the limit of perception, that they .saw 3, 2, 0, 5, etc., points 
when the .source was not varied in any re.spect. The statement was also 
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made that the lights were being moved. Our tests -with adults showed 
wide variation for individual subjects, similar to the results obtained 
with the children. 

It was pointed out to us that adaptation to the dark may be somewhat 
a matter of experience. Persons living in rural districts have little 
difSculty going about in the dark because they have good adaptation. 
However, the same individuals residing in urban centers for a period lose 
that ability and then Avill regain it when on a vacation in the country 
after a week or so. 

CONCLUSIONS 

In our hands the Birch-Hirsehfeld photometer has been unsatisfactory 
for the estimation of small variations in dark adaptation, such as might 
be produced by vitamin A deficiency. 
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CARBON TETRACHLORIDE POISONING 

Hexrv L. Heyi., M.D. 

Boston, Mass. 

I NSTANCES of carbon tetrachloride poisoning have been frequentlj* 
described. Without attempting a comprehensive review, we are 
reporting an additional ease, partly because the drug was contained 
in a common liousehold 2 naterial, but principally because clinical dis- 
cu.s.sions of the treatment of this intoxication have been rare. 

USES FOR CARBON TETRACHLORIDE 

Most instances of poisoning from this drug occur because of its use 
in certain fire extinguishers, in various cleansing solutions, and in the 
treatment of hookworm disease. The fact that its vapor is heavier 
than air makes it valuable to the fire fighter, but dangerous to the 
recipient of a “dry” shampoo who breathes the intoxicating fumes 
that settle around her faee,^ or to one using the chemieal as a grease 
remover inside a closed automobile. Poisoning due to absorption 
through tlie gastrointestinal tract has occurred chiefly in the treat- 
ment of hookworm disease. 


PROPHTLAXIS 

The Egyptian Board of Health in its wholesale treatment of villages 
for hookworm disease has found carbon tetrachloride intoxication oc- 
curring often enough with the therapeutic dose of 4 c.c. to warrant 
a routine set of precautions enforced within the temporary compounds 
where all treatments are given. The routine ma.v be briefly outlined 
as follows: All persons who have recently taken alcohol are refused 
treatment. Asearis infection also is considered a contraindication to 
the use of carbon tetrachloride because of the possibility of obstruc- 
tion to its rapid excretion. All persons to be treated are placed on 
a high carbohydrate, low fat diet b.v advance agents. Immediately 
before the therapeutic dose of carbon tetrachloride, sugar in the form 
of molasses is given each patient. Following the administration of 
the carbon tetrachloride, each patient receives a saline cathartic. Pa- 
tients may not leave the compound until the purge has proved effective. 
Those showing toxic symptoms are treated immediatel.v with calcium 
and glucose. 

Prom the Di'P'Utnicnt of Po(tiatric.>:. Slfiiic-nl Sclionl. .TctI tho Infnnt«' .mil 
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PHAR5IACOLOGY 

The drug is absoi'bed through the gastrointestinal tract, the lungs, 
or injured skin." Overdosage may cause hemorrhages in the gastro- 
intestinal mucosa, albuminous infiltration of the glomeruli of the kid- 
ney's, and central necrosis with cirrhosis or terminal acute yellow 
atrophy of the liver.*’- ■* Lipemia has been a frequent finding.®- * Toxic 
symptoms progress through vomiting, stupor, temporary reeoverj’-, 
jaundice, fever, ambl.y opia, edema, anuria, hematuria, albuminuria, 
convulsions and coma, to death. Alcohol, fat, or protein in the diet 
increases the drug’s toxicity.'^-’’ High carbohydrate and calcium in- 
take reduces intoxication and frequently is associated with recovery.'^- 

Slinot and Cutler^^ have pointed out a guanidinemia in carbon tetra- 
chloride poisoning which they believe is responsible for interruption 
of carbohydrate metabolism. They believe that glucose is not re- 
sj'iithesized from lactic acid and that this results in both a hypo- 
glycemia and an accumulation of lactic acid in the blood and its 
excretion in the urine. Finding that guanidine and calcium are 
antagonistic^^ and believing that calcium is necessary for activating 
the adrenal mechanism that normallj' compensates for a low blood 
sugar, Minot and Cutler feel that intravenous glucose becomes 
permanently effective in compensating for the hypoglycemia only 
when given with calcium 


CASE REPORT 


The tyyojearold boy (weight 25 pounds) who stimulated oui interest in this 
type of poisoning was brought m on April 9, 1935, two hours after swallowing 1 to 
25 c.c. of the noninflammable cleaning fluid Energine (90 per cent carbon tetra 
chloride, 10 per cent hydrocarbon with petroleum base).i3* He had vomited im- 
mediatelj and become drowsy. Physical examination on admission showed no ab 
normalities except stupoi and the odor of carbon tetrachloride about his mouth. 
The essential feature of his treatment, which started immediately, was the intensive 
administration of glucose and calcium with a minimal fat and protein intake. Milk 
and fruit juices were the only foods allowed. Parenteral fluids were given on each 
of the first si.x dajs of the intoxication The details of treatment are given in 
Table I. 


Within twehe hours he was up plajing aiound the cub, seemingly normal. The 
second day he refused to cat, had a temperature of 104° P., and a urine containing 
a trace of albumin, 2 icd blood cells, 2 white blood cells, and occasional granular 
casts m each high drj field of an uncentrifuged, loided specimen. The blood at this 
time contained 80 per tent hemoglobin (Tallqiist), with 4,500,000 noinial red tells 
and 25,000 white cells per cubic millimeter; 95 per cent of tlie latter were nolv- 
morphonutlear On each of the first three dajs he \omited twice and had 5 stool 
which, though watery jellow, contained no blood, and grew no t.vphoid or disenten^ 
orgfinibnib when cultured. ‘ } 

On the third da> he refused to eat and was irritable. The temncrif.tre 
- C. (P..-0 - -SOO r.M., Mo..., ,0. 

•Thi** piitlcuHr product cnnlcd no nnnoumn.mont nn . 

((v cheinJcil or toxic mtuu libel to indicate either 
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suddenly became rigid, cyanotic, pulseless, and unconscious, breathing irregularly. 
Intravenous sodium luminal (1 gr.) was ineffective. Ether relaxed the rigidity and 
clonic twitchings slightly; after receiving 25 c.c. of 50 per cent glucose intravenously 
at 7:30 p.m., the extreme rigidity of his early attack relaxed; moderate opisthotonus 
and mild twitchings still remained at 11:30, when he received 120 c.c. of 20 per cent 
glucose with 20 c.c. of 10 per cent calcium gluconate intravenously. At this time 
the blood pressure was 100/7S; there was no papilledema. Spinal fluid collected 
at this time was normal. After midnight he was completely relaxed. 

During the fourth and fifth days he was semicomatose and was fed chiefly by 
gavage. The liver for the first time became palpable, increasing in size so rapidly 
that by the seventh day it was at the level of the umbilicus. There was never real 
jaundice. Peripheral edema, ascites, and anuria were the prominent clinical findings 
from the fifth to the eighth day. The urine continued to show cells, casts, and ap- 
preciable albumin until the ninth da)'; it was normal thereafter. By the end of 
the second week edema and ascites were gone; the boy was sitting up playing in bed 
and eating a soft solid diet enthusiastically. The liver receded slowly and at the 
time of discharge, three weeks after admission, was still 1 cm. below the costal 
margin. 

Three months after discharge he was reexamined. His appetite was poor. He 
had not gained weight. The liver edge was not palpable. HTien given 25 gm. of 
galactose by mouth, he showed no reducing substance in the urine collected for the 
next six hours. Phthalein excretion was within normal limits and the nonprotein 
nitrogen at this time was 23 mg. per cent. 

COMMENT 


It would be pre.sumptuous to attach much significance to the limited 
data represented by this case. Yet certain points are of interest. 


In the presence of the low chlorides, a constant hematocrit (4,500,000 
red cells per cubic millimeter on the fourth day), and a rising non- 
protein nitrogen level, it could be assumed, according to the theories 
of Minot and Cutler, that the low CO 2 was related to the accumulation 
of lactic acid in the blood. Whether the severe convulsive episode on 
the third day was due to hypoglycemia must remain uncertain inas- 
much as studies of the blood sugar were not made during the acute 
phase ; the blood calcium just an hour before the attack was low enough 
to make it conceivable that tetany may have played a part. We could 
not help but be impressed by the possible significance of calcium and 
glucose in the treatment of this intoxication. In the presence of ade 
quate hydration we felt that the urinary findings, anuria, and the 
nonprotein nitrogen represented definite renal injury. We 'wondered 
whether the abrupt fall in .serum protein was due to liver damao-e 
to starvation. Liver extract was given because of certain evidence 
that it has a substitution value in instances of acute hepatic damao-e « 
Plasma was used in transfusion because of the low semm „ * • “ 
adequate hematocrit. ' ^nd 


Because there have been so few clinical reports of reeoverv f 
severe poisoning by tins drug and because the therapy or theories^ ^ 
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volved are not well known, we are inelucliii" in our report the follow- 
ing outline for the study and treatment of similar cases: 

a. Emergency gastric lavage; catharsis. 

b. Low fat, low protein, high carbohydrate diet. 

e. Calcium intake maintained at 0.5 gram intravenously, or 2.0 grams 
b.v mouth, daily.*' 

d. If vomiting is predominant, continuous intravenous drip (calcium 
gluconate, 5 per cent glucose, normal saline). 

e. Parenteral fluids and transfusion as indicated. 

f. Studies of blood sugar, CO;, nonprotein niti’o.gen, ealeium, serum 
protein, fat. guanidine, and laetie acid. 

SUSUIARV 

"We have repoided an instance of severe poisoning from carbon tetra- 
chloride contained in a common household eleaning fluid and have 
emphasized certain forms of aA-ailable therap.v. notabh' the intensive 
use of calcium and glucose. 
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The Eelatlon of Tuberculosis to Generalized Atypical “Tuberculosis” Adenitis 
A Manifestation of Lymphogranulomatosis Benigna (Schaumann) 

Br. Torben K. With, Copenhagen, Denmark 

In a recent number of The JounxAL of Pediatrics, A. Wilmot Jacobsen in a 
paper, “Generalized Tuberculosis of the Lymph Kodcs and Multiple Cystic Tubercu- 
losis of the Bones,” has reported what he claims to be a case of proved tuberculous 
disease in a child in good general condition, wlio failed repeatedly to react to large 
doses of tuberculin. 

To his statement, “With the Mantoux test, except the false negative reactions 
during the acute stage of some of the febrile diseases and in moribund patients, and 
those with overwhelming infections . . ., we have never seen another case of proved 
tuberculosis in a child who persistently gave a negative tuberculin test,” can be added 
that the same rule holds true for the adult as shoum by Harti and Lichtenstein.z 
This rule is founded on a vast material of clinical and pathologic studies and is of 
the greatest value to the clinician and to the pediatrist. As Jacobsen claims to have 
described a case which is an exception to this rule, his statement is of the greatest in- 
terest from the standpoint of the biologj- of tuberculosis. If his case is studied in the 
light of recent investigatioms, however, doubt arises that his case is a proved exception 
to the above mentioned rule. The reasons for this arc the following. The type of 
IjTuph gland enlargement in his two cases, as he states, arc of the same characteristic 
type, both clinically and histologically, as seen in Boeck’s sarcoid. The disease of 
.skin and mucous membranes “sarcoid Boeck-Bcsnier, ” the osseous condition of 
“osteitis multiplex cystoides” of Jungling, the lymph gland swelling of the type 
mentioned above, together n-ith certain forms of pulmonary disease and splenomegaly 
have been grouped together by Schaumanns under the term “ Ij-mphograuulomatosis 
benigna” as manifestations of a general .systemic disease with many points in com- 
mon with Hodgkin’s disease. The recent communications of Mylius and Schiirmami,^ 
Pautrier,5 Salvesen,c Kissmeyer,r Chevallier and Fuhrer,r3 and Ivielseni^ may be 
referred to for the details of interpreting these conditions as manifestations of the 
same systemic disease. The etiology and pathogenesis of benign lympho- 
granulomatosis, as well as of Hodgkin’s disease, are obscure. Some hold that it is 
a disease mi generis with its own etiologj' — an unknown infectious agent (Eiss- 
meycri); others hold that it is merclj' a sj-ndrome — a mode of reaction to different 
agents as tuberculosis, leprosy, or lues (DarierS) ; while a large group of clinicians 
hold that the disease is a special form of tuberculosis with a very low allergic re- 
action (“positive anergie,” Martenstein and Koll,” of the Breslau Dermatological 
School). 

Wliatever may be the etiologj-, it is far from being proved as tuberculous in 
nature. Jacobsen states (p. 305), “It is reported that the tuberculin test may be 
negative in lupus pernio, Bocck's sarcoid, and osteitis multiplex cystoides, as for 
example in Jiingling’s Cases 2, 3, 7 and 9. These, however, and most of the other 
similar cases in the literature, were tested by the relativelv insensitive Pirqnet method 
and it is by no moans assured that the intraderraal tests with the stronger dilutions’ 
would likewise have failed to produce positive tests in these individuals.” 

667 
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The following data show that a complete lack of reaction is seen in about one- 
third of the cases, llartenstein and Noll!’ found 5 of 16 cases of lupus pernio and 
lloeck sarcoid negative to 0.1 nig. of tuberculin intracutaneously. Danbolt’o found 
7 of 11 cases of Boeck’s sarcoid negative with 5 to 50 mg. Bonnevie and WitlD* 
found 7 of tl.l cases negative to 1 mg., and of these 4 also were negative when tested 
with 10 mg. In light of the e.xtensive work of Harti this should be considered as a 
strong argument against the tuberculous nature of the disease. 

If the cases of Jacobson arc reviewed in light of their findings, the following points 
may be considered. 

1. The two children suffer from a tj’pical benign IvTiipliogranulomatosis. Case 1 
of the glands, bones and lungs, Case 2 of the glands and lungs only. 

2. Both children have lieen e,\j) 0 .«ed to infection with the tubercle bacillus by the 
father who was at home with open piilinonary tuberculosis from July, 1930, to 
January, 1934. 

3. With thc.^e facts in view, the following explanation is at hand: 

The first child with the strongly po.sitive tuberculin reaction lias besides her benign 
lymphogranulomatosi.s a tuberculosis which has nothing to do with her primary 
disease. The fact that she died after a couple of years from generalized tuberculosis 
has no influence on this statement. Tuberculosis has been reported several times 
as a complication which has been the cause of death in both benign and malignant 
lymphogranulomatosis. 

It is to be noted in Case 2, with the negative tuberculin reaction, that the re- 
actions were not performed after January, 1933, and the child did not die until 
May 31, 1934. In the interval, January, 1933, to May, 1934, she was at homo 
at the same time as the father and had opportunity to be infected with tuberculosis. 
Moreover, the fact that .«he was infected with tuberculosis and died from tuberculous 
meningitis within this interval is in agreement with the findings of Wallgren and 
Nilsonis that meningitis follows as a rule a few months after primary infection. 
The question remains as to why .she was infected so late, as she had been living 
with, and exposed to, the father previously. It may be answered that in an exposed 
family some children arc infected early while others avoid infection for a long time 
(Hart'). 

4. As this child, provided that the interpretation is correct, was not infected with 
tuberculosis at the time of the negative tuberculin reaction, the case is not contra- 
dictorj’ to the doctrine of the absolute value of the negative tuberculin reaction. 
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Eemarks to the Toregoing Paper of Torben K. With, “The Eelation of Tuherculosis 
to Generalized Tuherculous Adenitis — A Manifestation of Benign 
Lymphogranulomatosis’ ’ 


Komel L. Terplan and A. Wilmot Jacohsen, Buffalo, N. Y. 


The histologic diagnosis of the Ij'mpli nodes in both of the cases published by 
one of us (A. W. J.) and tlie postmortem examination in Case 1 were made by the 
other (K. L. T.). Therefore, we feel that we ought to comment jointly on the 
foregoing paper of Dr. Torben K. With, which is based solely on citations from the 
literature of cases more or less similar to ours. We feel that more emphasis should 
be placed upon the pathohistologic features than was done by Doctor With. First, 
however, wo wish to note a distinct disagreement as to the nomenclature. There is a 
most unfortunate tendency in present-day medicine to create new names for combina- 
tions of pathologic lesions which heretofore have been known under less misleading 
simple descriptive terms. One of these new names is “benign Ij-mphogranulo- 
matosis.” It was introduced by Sehaumannr to designate tuberculoid granulomas in 
lymph nodes, skin, bone marrow, lungs, and sometimes in tonsils, and probably also 
in the spleen and liver. The characteristic histologic feature in all these organs is 
typical epithelioid cell tubercle formation, usually with absence of caseation, although 
slight central necrosis may be present, especially in the lymph nodes. This name 
has not been adopted by pathologists. Mylius and Schiirmanna speak of the same 
lesions in lymph nodes as ‘ ' universal tuberculous large cellular hyperplasia. ’ ' They 
call attention to the later stages with hyaline sclerosis instead of caseation and 
calcification. They consider these lesions as a peculiar form of atypical tubercu- 
losis, identical with the systemic large cellular hyperplasia described long ago by 
Ziegler. This hyperplastic typo of lymph node tuberculosis is well known to all 
pathologists. Some of them prefer the term “fungoid,” designating tuberculous 
granulation tissue without caseation. 

In discussing the etiology of “benign lymphogranulomatosis,” Doctor With fails 
to mention that Schaumann,i, a who originated this term, and also Schiirmann and 
Mylius, interpret these lesions as atypical tuberculosis in an etiologic sense. The 
causative agent in their opinion is a tuberculous virus. Schaumann tried to explain 
the absence of the tuberculin reaction by a state of anergy or a sensibility to 
tuberculin. We wish to call attention to the discussion of Schiirmann and Mylius of 
their own cases, one of which showed a combination of tuberculous lymph node hyper- 
plasia and ordinary progressive tuberculosis of the lungs. They state that “the 
negative reaction to tuberculin in pure cases of tuberculous Ijunph node hyperplasia 
should not impress us as being so strange when -sve consider the entire histologic 
picture, especially the absence of caseation. However, behind this sjTnptom (i.e., the 
negative reaction) there are more problems hidden, which at the present time cannot 
be answered.” These authors discuss further the different possible combinations of 
the noncaseating tuberculous hyperplasia with the ordinary tuberculosis. These 
two varieties may appear simultaneously, or a more caseating type may complicate 
a mere hyperplastic tuberculosis at a certain time which at postmortem examination 
may be estimated from the anatomic findings. This latter type possibly could be 
produced by two different tuberculous viruses. In most cases, however, it is, accord- 
ing to Schurmann and Mylius, impossible to learn anything certain about the time 
at which caseating tuberculous processes may appear in a patient suffering from 
tuberculous lymph node hyperplasia. On the other hand, in their opinion, this 
combination of the caseating and noncaseating types especially suggests the tubercu- 
lous etiology of the epithelioid cell hyperplasia in lymph nodes (so-called “benign 
lymphogranulomatosis”). ° 


If as careful an observer as Schurmann admits the 
tempt to analyze those cases of combined atypical and 


difficulty inherent in any at- 
ordinary caseating tubercu- 
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lo'is m exact patliogenetic and etiologic terms, it is rather surprising to see the 
readiness of Doctor 'With to explain either the presence or the absence of the tuber 
culm reaction m our two cases. Doctor With bases his discussion on the assumption 
that the noncaseating or fungoid t^tTie of Ijniph node tuberculosis is not tuberculosis 
at all in an etiologic sense and that in both of our eases there uere two different 
diseases which had nothing to do with each other. The literature which Doctor 
With himself quoted, cspeciall,! the papers of Schaumann, and Schurmann and Mxlius, 
suggests strong!} that his interpretation is not nccessarih correct. How can he feel 
sure that the benign l}Tnphogranuloniatosis was the “priraari disease” and that 
only later as indicated by the positive tuberculin reaction a real tuberculous infection 
occurred? How did this '‘primarj disease” enter the body? There was ample op 
portunit} for tuberculous infection m the home of tins negro family through all the 
}cars in which the two children were seen. The term “benign l}'mphogranulomatosis'’ 
was not used in our paper for reasons mentioned herein, just as Schurmann and 
iljlius, like many other pathologists, prefer the term “atj-pical Ijmph node tubercu 
losis ” As to the etiolog}, in addition to Schaumann, and Schurmann and Sljlius, 
Bcintema'* and Jadassohn^ speak of tuberculoids There are, of couise, other 
dermatologists, especially of the French school, who do not feel that epithelioid cell 
granulomas in the skin and Ijanph nodes are tuberculous in nature, among these 
especially Pautrier.® However, to introduce still another designation for this sj-n 
drome, ns Pautner does in speaking of “reticulo endotheliosc, ” seems to us inappro 
priato inasmuch as the term is alreadj marked!} oicrbiirdened and used for entirelj 
unrelated diseases. 

Wo strongl} recommend discarding the term “benign l}Tnphogranulomatosis, ” 
as it has proied to bo confusing, especially when used to suggest a relationship to 
tuberculosis similar to that borne b} Hodgkin’s disease Indeed it inevitabl} implies 
such a similarit}, as in man} Europe in countries the terra “l}Tiiphogrnnulomatosis’ 
IS used s}Tion}aiiously with Hodgkin’s disc.ise, which condition in a high percentage 
of cases IS entircl} iinassociatcd with tuberculosis. With regard to this question, we 
might refer to tlic paper bi one of us" dealing with the nature, pathogenesis and 
etiolog} of Hodgkin’s disease 

From the postmortem findings m our first case it is clear that the tuberculous 
infection occurred several years prciious to death Rcieral calcified foci were found 
in the parench}ana of the lungs IMien and why at a later time the picture of tuber 
culous peritonitis and cnseating bronchogenic spread in the lungs was brought 
about IS just as difficult to explain as in so man} other cases of chronic tuberculosis 
in children and adults The entire complex question of exogenous reinfection or 
endogenous exacerbation should bo carcfullj examined in all cases of this tj-pe 
Inasmuch as in our second case a complete postmortem examination was not per 
formed, we would prefer not to comment on the relation of the progressive tubercu 
lous lesion terminating in tuberculous meningitis to the tuberculous Ijaupli node 
hj-porplasia. There is, howeier, no reason to assume, as Doctor With does, that wo 
are dealing with a recent tuberculous infection, which resulted in tuberculous 
meningitis The first infection with tubercle bacilli may have occurred several jears 
previous to death in this case just as well as in the first one To the statement 
of Doctor With, based on a quotation of 'Wallgren .and Nilson that tuberculous 
meningitis follows as a rule a few months after the pnmar} infection, which ho uses 
to prove the recent nature of the tuberculous infection in Case 2, there is a large num- 
ber of exceptions in children and adults. We could cite from our own material soieral 
postmortem protocols pronng that tuberculous meningitis is found in children and 
adults with entire!} ston} tuberculous complexes 

The fact that we do not understand the tuberculin reaction in the individual!} 
different t}pes of tuberculous tissue processes, especial]} in the purely li}perplastic 
t}po, should make us veri careful not to arbitrarih dismiss the possibiht} of tubercu 
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losis on the ev’idence of a negative tuberculin test alone. All the environmental 
factors, the family history, signs of tuberculous infection in all children, linked with 
the anatomic histologic findings in both of our cases speak strongly for a common 
tuberculous etiologj'. The histologic picture is that of atypical epithelioid cell 
hyperplasia. There is so far no other etiologie agent known which can bring about a 
universal tuberculous lymph node hj’perplasia with epithelioid cells and Langhans’ 
giant cells, with or u-ithout slight central necrosis, except the tubercle bacillus 
or a tuberculous virus in a wider sense. 
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TUBERCULOSIS IN CHILDREN 

Lnn Forrest Hill, M.D. 

Des JIoikes. Iowa 

T he most comprehensive survej' ever undertaken of the facilities 
for cai'ing for tuberculous patients in the United States has been 
completed by the Council on Jledical Education and Hospitals of the 
American iMedieal Association and was fully reported in the December 
7, 1935, issue of the Journal of Ihc American Medical Association 
471 sanatoriums, 740 tuberculosis departments of hospitals, and 29 pre- 
ventoriums provided the statistical data upon wluch the report is based. 
The total capacity for tuberculosis is 95,198 beds: 64,997 in the sana- 
toi'iums, 28,534 in the tuberculosis departments, and 1,667 in the pre- 
ventorium group. Tlie total i-eplacement value of the tuberculosis 
institutions is estimated at approximately $328,937,777.36, or a general 
average of $3,455.30 per bed. The annual cost of the tuberculosis 
hospitalization in the United States exceeds $70,000,000. The average 
cost of maintaining a tuberculous patient in the sanatoriums is $2.37 
a day; in tlie tuberculosis department, $2.95; and in the preventoriums, 
$1.39. 

More jjertinent for the purposes of this ^e^^ew is that part of the 
report which deals with children. A total of 11,647 beds are available 
for this group of patients in all the tuberculosis institutions. Of these 
the sanatoriums provide 9,036; the tuberculosis depai-tments of hos- 
pitals, 944; and the preventoriums, 1,667. All together, 230 sana- 
foriums admit children. Over half of the sanatoriums admitting 
childhood tuberculosis also admit children with pulmonary tubercu- 
losis of the adult type. The figures given for admissions to the tuber- 
culosis sanatoriums sliow that of a total of 12,629 children, 1,191 had 
adult type tuberculosis; 6,659, the childhood tj-pe; 824 had e.xtrapid- 
monary lesions ; 3,236 were nontuberculoiis ; and 701 were nnclassified. 
Sixteen of tlie twenty-nine preventoriums reported 2,479 patients ad- 
mitted, of whom 12 had the adxdt type tuberculosis; 424, the childhood 
type; 24 had extrapulmonary lesions; 1,326 were nontuberculous ; and 
693 were unclassified. The report fui’ther states that many of the 
sanatoriums admitting children have a waiting list for adults and 
properly questions the wisdom of such a procedure, pointing out that 
the prime objective in tuberculosis control is the isolation of tuber- 
culous patients who give off tubercle bacilli. For the most part, the 
report indicates that the children in tuberculosis institutions received 
adequate protection from “open’' cases of tuberculosis, but that in 
•some there were opportunities for contact between adult patients and 
ehildrcn, and in a few sanatoriums it was observed that cliildren with 
pulmonary tuberculosis were hospitalized together with other children 
in the preventorium unit. 
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It is rather surprising to learn that over 37,000 tuberculous patients 
were admitted to general hospitals in a one-year period (1934). Un- 
doubtedl}’’ tlie majorit.v of these institutions provide adequate segre- 
gation facilities, but it is a fair surmise that tliere are manj’ thousand 
other unrecognized tuberculous patients admitted to hospitals in gen- 
eral who are a source of contagion for other patients, nurses, doctors, 
and atteiidai’ts. That such a surmise is correct is attested bj' observa- 
tions on nurses and medical students among whom the percentage of 
positive reactors to tuberculin is relativelj' low at the beginning of 
training, but approaches 100 per cent by the time the training period 
has been completed. The medical profession as a whole still pa 3 's too 
little attention to the eommunieabilitj' of tuberculosis. The time is 
not far distant when the same contagious technic will be applied to 
the care of tuberculosis as is now applied to diphtheria and scarlet 
fever. In fact it is not improbable that within a few years it will have 
become the custom in manj- of our hospitals to require satisfactorj' 
evidence of the absence of tuberculosis in a communicable form before 
the admission of the patient to the general wards. This could be 
accomplished at slight expense bj’ means of routine fluoroseopj^ for 
all patients over ten j-ears of age. Such a procedure should be but 
little more troublesome than tlie requirement of throat cultures and 
vaginal smears enforced in main- pediatric departments and should 
reduce the hazard to doctors and nui*ses, as well as benefit the patient. 
If it were carried out in obstetrical departments, loss of life among 
infants due to fatal forms of tubercidosis could be materiallj’- reduced. 

Another point worth dwelling on brieflj' and which the report brings 
up is the matter of institutional care of children who are in contact 
with tubei'culosis in their homes or who have onlj' the first infection 
tj'pe of tubercidosis. Prom the report it will be seen that there were 
manj' such admitted to sanatoriums and preventoriums. Obviouslj- a 
considerable sum of monej' was involved in the care of these children. 
"Was it worth it, or could this monej- have been spent to better purpose 
in other ways? 


Mj-ers^- ® believes that knoivledge gained from j-ears of observation 
of large numbers of children with primary tuberculosis has amplj' 
demonstrated that these children do not need treatment in sanatori- 
ums, preventoriums, special schools, fresh air classrooms, or summer 
camps, to heal their tuberculous foci. Treatment in such institutions 


neither hastens the healing process nor makes it more complete than 
that which occurs in the child’s own or a foster home. If the child 
remains in his own home, it is of course desirable that the infecting 
source be removed. He cites as substantiating evidence of his opinion 
the results of treatment in ]55 children who were observed from the 
time the disease was in the acute inflammatorj- stage until lime or 
fibrous .strands were deposited in .sufficient quantity so that they eould 
be visualized in the x-ray film. Xineteen were treated in sanatoriums • 
50 in the Lymanhurst school; and 86 in their homes. Amont^ ISfi 
whom it was possible to trace, no difference could be seen in the 
coui-se of the disease, lyhether the children were treated as strict borl 
patients, sent to a special school, or remained as active as nnx- i 

child i, in Ihc hon,c. Conscjucnlly L,™,a„|,„nd I'i 
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Nor “liave •\ve been able,” states Myei’s.- ‘‘to obtain any evidence 
to sliov that hospitalization, special schools, summer camps, or any 
other form of treatment except brealcing contact vith tubercle 
bacilli has any influence upon the later development of reinfection 
type of disease.” Again the point .should be made that the admission 
of a child to a tuberculosis institution does not insure that contact 
with tubercle bacilli will be prevented. On the contrary, the oppor- 
tunities may actually be increased. 

In addition to the argument that institutional treatment of first in- 
fection tuberculosis is unnecessary, the proponents of this line of rea- 
soning draw attention to its futility. For instance, Myers- speaks of 
the situation at Lymanhurst in Minneapolis, where thei’e were esti- 
mated to be 20,000 children infected with tuberculosis and 70,000 
others who needed protection from infection. The capacity for treat- 
ment at Lymanhurst was 175. Certainlj' the expenditure of funds 
for the care of this small number in view of the much larger problem 
accomplished veiw little. 

Conscciuently, the money formerly used to maintain these children 
in the preventorium unit is now employed to do tuberculin testing on 
large groups of children ; to search out and segregate the source of 
contamination of the positive reactors, thus making not onh* the child 
in his own home safe, but also giving protection to the rest of the 
community; and finally to follow up the adolescent positive reactors by 
frequent x-ray examinations in order to detect the i-eiufection form of 
tuberculosis sufficiently early to institute therapeutic measures aimed 
at arrest of the process and prevention of the victim’s in turn becoming 
a spreader of bacilli. Such a program would seem to yield far greater 
returns, in terms of tuberculosis control, for the financial outlay in- 
volved, than the preventorium method. According to Stewart, ■* simi- 
lar changes to those going on at Lymanhurst are now in process of 
development elsewhere. 

Pastor,” in discussing the fight against tuberculosis in Puerto Rico, 
advances further arguments against the value of the preventorium in 
his locality. He found it cost as much to maintain a well child in a 
preventorium as to support a tuberculous patient in a sanatorium. 
Taking the child away from the home to protect him from contagion 
is an expensive and impractical procedure. It is far easier, more ef- 
fective, and less costly to send away the focus of contagion, leaving 
the rest of the family at home. Beds in sanatoriums should be for 
sick persons who are potential sources of contamination. He sug- 
gests that tuberculosis workers adopt the slogan, ‘ ‘Slake every home 
a preventorium.” 

Sloreover, if protection of the infected child is to be effective, it 
must not be limited to a few mouths of institutional care, where the 
child merely gains a few pounds of weight only to lose it when he 
returns to his poor home, but it must extend over a period of years 
into adult life, since most childhood infections that do light up do 
not become activated until the age of puberty or thereafter. ‘‘By 
keeping the home free from foci of contagion, raising its standards, 
educating parents, and affording facilities for systematic clinical 
supervision of contacts, we could probably achieve more in the pre- 
vention of tuberculosis than has been achieved by all the preventoria 
of the past and of the present,” says Pastor. 
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Hawes, ” on tlie other hand, is convinced that properly run preven- 
toriums and summer camps are decidedly worth ivhile in the cam- 
paign against tubercidosis. On the basis of fifteen j’ears’ experience 
with the Prendergast preventorium in Boston, he states that he knows 
“of no more effective way in which our present knowledge of tuber- 
culosis may be extended than by means of the preventorium and the 
summer camp, providing that active and iiractical measures are used 
to educate not only the children themselves in the principles of health 
and hj^giene, but also their parents and other members of their 
families, and likewise the general public, including physicians, nurses, 
and social workers, as well as the laity.” As proof of the value of the 
work that may be done in a preventorium like Prendergast, he com- 
pares 705 children admitted to that institution in the decade from 
1922 to 1932, with 705 other children ivith similar tubereulosis experi- 
enee who had not been to Prendergast but had been taken care of in 
their homes either by family physicians or doctors and nurses from a 
health clinic. In the Prendergast group of children it was found that 
only one had subsequently died of tubereulosis, and only three had 
developed the disease in clinical form, whereas in the other group ten 
had died from tuberculosis and forty had developed the disease. 

The figures presented by Hawes represent a striking difference in 
morbidity and mortality in favor of the preventorium group of chil- 
dren. One is inclined to think the efforts of breaking contact in the 
nonpreventorium group could not have been very effective. However, 
if further observation of comparable groups continues to show simi- 
lar results, then certainly a powerful argument exists justifying pre- 
ventorium residence. 


CONCEPTS OF TUBERCULOSIS 

Fifteen years of longitudinal study of many thousands of children 
for tuberculosis have enabled the Lymanhurst workers to form a con- 
cept of the evolutionary cour.se of tuberculosis as it occurs in the 
human being from the beginning of the first seeding of tubercle 
bacilli on normal preallergic tissues to disabling disease or death from 
chronic destructive pulmonai-y tuberculosis. Their observations have 
been presented so succinctly and so convincingty that probablj’' the 
rank and file of physicians in this countrj^ are in agreement with 
their views. However, there is a substantial number of other well- 
known workers in the tubei’culosis field, whose opinions command re- 
spect, who differ with some of the interpretations of the Lymanhurst 
group. Controversial questions center largely about the significance 
of allergy and immunity; about racial and individual resistance- 
about the reason for the infrequent appearance of phthisis before the 
age of ten ; about the effect of the massiveness of the infecting dose of 
organisms; about the relative importance of endogenous and exog- 
enous sources in causing reinfections ; about the part played by "a 
first infection in preventing or predisposing to later reinfection types 
of tuberculosis; and finally about whether it is more desirable to enter 
adolescent and adult years with a negative or with a positive reaction 
to tuberculin. 

The impression should not be gained that these are the onlv prob 
lems remanung for solution in tubereulosis, but merelv tint' at til' 
present time, they are the que.stions receivinn- mnet 4’ 
literature on tuberculosis in childrmi. " attention in the 



67G 


THE JOUKKAL OF PEDEVTRICS 


In last rear’s review' the Lynianhnrst intei'pretation of tuberculosis 
was presented in considerable detail. It may be advantageous to 
restate the high points of tliat concept here, to add further contribu- 
tions which have been made during the j'eai’, and then to consider 
some of the views wJiieli approacli the problem from other angles. 

Recent articles by Jlyei’s and bis associates® and by Stewart^’ ® sum- 
marize their ideas on the evolutionaiy course of tuberculosis. Accord- 
ing to these authors, there are two general types of tuberculosis, the 
fii’St infection type and the reinfection type, both caused bj^ the same 
organism, but differing so markedly in almost eveiy other respect as 
to suggest they are separate disease entities. Concerning this state- 
ment there is almost univei-sal agreement among tuberculosis workers, 
but it may be said to be unique in this respect. 

First infection tuberculosis results when tubercle bacilli are seeded 
on nonallergie tissues, whereas i-einfection type tuberculosis requires 
for its development that the tissues be allergic to tuberculoprotein 
when the bacilli are implanted. The one essential determining differ- 
ence between the two types, therefore, is allergy, and this holds true 
regardless of the age of tlie patient as will be brought out later. First 
infection may occur in the lungs, abdomen, or cervical region, and the 
foci may be single or multiple, large or small. It is probable, too, that 
from the primary focus during the preallergic period bacilli are dis- 
seminated like particulate matter to various organs of the body thus 
setting up numerous other foci which ma.v be of importance in the 
development of subsequent reinfection forms of tuberculosis. Proof 
is not available, but it is po.ssible that this is the mechanism involved 
in the formation of tlie foci in the brain, from which bacilli escape 
to produce meningitis as has been shown by Rich and MeCordoek. 
>Similarly. it is conceivable tliat bone and .joint tubei’culosis or renal 
tuberculosis may arise from hematogenous “rests” deposited in these 
structures at the time of the primary infection, which do not become 
activated for months or years afterward. 

During the preallergic stage following the initial infection, symp- 
toms and physical signs are eompletel 3 ' absent, and diagnosis of the 
condition is impossible except by recovery of organisms by gastric 
lavage. However, Myers states that he is at present engaged in a 
study to determine whether or not there occurs in the peripheral blood 
sufficient of the leucoc.vtie, inonoc.vtic, and lymphocytic activit)’ occa- 
sioned by tubercle fonnation to be of diagnostic significance. The 
difficult 3 " in knowing the exact time infection takes place in accidental 
exposures obvioush' stands in the waj* of the practieabilit.v of this 
means of earlj^ diagnosis. 

In from three to seven weeks seiisitivitv develops, and coinciding 
with it perifocal allergic reactions maj’ ocetir about some favorabl}' 
situated primaiy pulmonarv lesions so that thej’ can be visualized in 
x-ray films. Jlan.v of these lesions acquire central areas of caseation 
at the time allerg.v appears, and a transitor.v fever of vaiying intensity 
and dui-ation ma.v occur during this period. However, onij" a small 
percentage of the children who become infected with tubercle bacilli 
for the first time develoj) lesioii.s which are large enough to cast 
shadows in the x-ray film. In those who do develop such lesions it 
is believed that the defense mechanism of the bod.v has not adequatch’ 
surrounded the foci of bacilli before allerg.v appears, thus permitting 
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a diffusion of tuberculoprotein into adjacent tissues which causes the 
collateral inflammation A'isible roentgeuologically. In the majority 
of cases the defense mechanism is adequate, and no collateral inflam- 
mation occurs about the primary focus, which fact explains whj’' the 
x-raj' film is iregative in such a high pei’centage of positive reactoi^s. 
Cases of both types have been followed by serial x-ray study, and in 
both, at some subsequent time, calcium deposits have been observed 
to make their appearance. 

To date 210 ehildren with proved first infection tuberculosis (131 
with pulmonary infiltration demonstrable roentgenologically) have 
been observed by the Lj'manhui’st group, and have been followed by 
serial x-ray study. One of these children died of tuberculous men- 
ingitis approximately a year after he had been sent to a first class 
sanatorium. All the others followed a surprisingl 3 ’' uniform course. 
For weeks or months no gross change occurred in the extent of the 
pulmonarj' infiltration. There then occurred a gradual progressive 
process of resolution ■which led in the course of months to two or three 
j'ears, to a complete roentgenologic disappearance of the lesions, or 
to their reduction to trivial fibrosed scars or to calcium deposits. “The 
changes observed in these lesions,” saj’^s Stewart, “illustrate on a 
large scale the evolution of all primary varieties of the disease, re- 
gardless of vdiere the pathology is situated and irrespective of 
whether the lesions are large or small.” Furthermore, this same 
course has been observed to follow' when first infections have occurred 
in adults, thus disproving, in the opinion of the Lymanhui’st authors, 
the popular belief that an adult who becomes infected for the first 
time nearly alwaj's develops rapidlj' progressive clinical tuberculosis. 
•Also negro, Jlexican, and Indian children have been observed who 
have resolved their first infections in the same manner as white chil- 
dren. This abilitj' on the part of children of these races throws doubt 
upon the alleged destructiveness of primary infections in the adult 
members of such races. .Such destructive forms are more likely to be 
reinfections. 

In the centers of the calcareous foci virulent tubercle bacilli may 
remain alive throughout the lifetime of the individual, thus account- 
ing for persisting sensitivity. Attempts on the part of nature to re- 
move the calcified areas as foreign bodies bj' ossification and revas- 
cularization provide an opportunity for the freed bacilli to gain access 
to the blood stream, and hence to the potential establishment of re- 
infection forms of tuberculosis of endogenous origin. 

According to the Lymanhurst interpretation, the term “reinfection 
type of tuberculosis” is applied to those forms of tuberculosis which 
develop as new lesions or wdiich extend beyond the limits of the origi- 
nal primary pathology w'hen such lesions develop after tuberculin 
sensitivity has become established, regardless of whether the compli- 
cations occur a few w'eeks or many months after the first infection 
form of the disease w'as acquired. Thus tuberculous meningitis, 
miliary tuberculosis, tuberculous pleurisy with effusion, and bone and 
joint tuberculosis, as w’ell as phthisis are all regarded as reinfection 
forms of the disease. 

First infection tuberculosis is considered to be a relatively benitrn 
disease, which almost invariably undergoes resolution w'itliout anv 
special form of treatment, whereas reinfection tuberculosis accounts 
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for praetieall.v all of the serious disease manifestations and deaths, 
nowevei', primary tuberculosis is not, in the opinion of these authors, 
a beneficial experience to the host in that it tends to create a degree 
of immunit.v against the later development of serious tuberculous dis- 
ease. On the contrary, they consider it a double liabilitj': first, be- 
cause it is responsible for the pi’oduetion of allergy to tuberculopro- 
tein vhieh jS an essential antecedent to the development of reinfec- 
tion tuberculosis; and second, because its original foci may be the 
source of the bacillary metastasis ivhich results in early or late, acute 
or chronic forms of reinfection tuberculosis. In substantiation of this 
viewpoint, they call attention to the failure of first infections to 
create immunity sufiieient to protect against tuberculous meningitis, 
bone and joint tuberculosis, and miliary tuberculosis, and point out 
that an immunizing procedure for other communicable diseases which 
was equally ineffective would hardly be acceptable. jMoreover, tliej* 
have shown that phthisis is never the result of a first infection but is 
always the product of a reinfection. In a group of 131 children with 
pneumonic lesions of first infection type not one developed into 
phthisis, but in a group of 54 tuberculin-sensitive patients who de- 
veloped reinfection pneumonic infiltrations years after they acquired 
their primary infections, the invariable outcome has been progressive 
disease typical of phtliisi.s, resulting in death for a fourth of the 
group, and in advanced disease for some of the others. 

First infection tuberculosis, then, in the L.vmanhurst interpretation, 
is the introductory state of all clinical varieties of the disease. It not 
only fails as an immunizing force to protect against the subsequent 
acquisition of phthisis, but actually contributes the essential factor 
which makes possible its development. The prognosis as regards 
tuberculosis for patients who contract a first infection cannot be de- 
termined for many years. A few of them, but not nearly so many as 
was once thought, will develop acute forms of reinfection tuberculosis, 
.such as meningitis, and miliary disease; a few will acquire tuberculo- 
sis of the bones and joints and of various viscera; and from 10 to 20 
per cent of this group of tuberculin-sensitive children are destined 
later to develop chronic pulmonary tuberculosis either fi-om endoge- 
nous or exogenous sources. A positive tuberculin reaction, then, in 
the opinion of the Lymanliurst workers, can only be considered as a 
distinct liability to the child entering the age group susceptible to 
jihthisis. The conquest of tuberculosis for the human race is to be 
achieved through epidemiologic and ju-eventive measures, as it has 
been for the bovine family, rather than by widespread tuberculariza- 
tion and survival of the fittest. 

Attention may now be turned to a consideration of some of the 
contributions appearing in the literature of the past year which at- 
tempt to shed further light on why tuberculosis behaves as it does in 
human beings. Myers^® draws upon the results obtained by numerous 
workci's in animal experimentation to offer a reasonable explanation 
for the observed benignity of fii-st infections. lie refers to the work 
of VorwakP* who found that within an hour after the intravenous 
injection of virulent tubercle bacilli into rabbits polymorphonuclear 
leucocytes could be demonstrated in alveolar capillaries grouped 
about collections of liiberclc bacilli, some of which had already been 
phagocytosed. 'Within three hours mononuclear exudate cells had 
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collected in the walls of the capillaries surrounding the bacillus-laden 
polymorphonuclear leucocytes, and within a few hours more the exu- 
date cells had taken on the function of phagocytosing tubercle bacilli 
and disintegrating leucocytes. Typical tubercle formation Avas eA’i- 
dent at the end of a day. At the end of a week the typical predomi- 
nating cells Avere the mononuclears, some of Avhich could be recog- 
nized as epithelioid cells. Bj' the end of a month the tubercles Avere 
macroscopic in size. Ljmiphocytes and plasma cells Avere concen- 
trated about the tubercles, and central caseation Avas observed in some 
of the tubercles in which tubercle bacilli Avere found free. “This 
focalization and Availing off of bacteria before sensitization appears 
may be an important factor in making primary tuberculosis a benign 
disease,” states Myers. 


He cites the studies of Lemon and Montgomery,^- Avho shoAV that 
the tissues of rabbits at first react Avitli a nonspecific form of inflam- 
mation to boA’ine tubercle bacilli injected into the pleural space, as 
though they Avere foreign bodies of particulate type. The fluid and 
cellular parts of the resultant effusion are promptly resorbed, eany- 
ing Avith them the particulate material, AAdiieh has been phagocjdosed, 
and depositing it in regional lymph nodes and in remote organs. This 
preallergic nonspecific reaction of tissues is further illustrated by the 
experiments of Lemon and Feldman,^® Avho compared the tissue reac- 
tions produced Avhen particles of silica and virulent aA'ian tubercle 
bacilli Avere introduced into the trachea of different rabbits. The early 
cellular reactions Avhich developed about the particles of silica Avere 
essentially the same as those Avhich appeared about the tubercle 
bacilli. Later, however, Avith the advent of sensitivity and in re- 
sponse to groAvth and multiplication of bacilli, the type of inflamma- 
tion became specific in the tuberculous animals. Myers refers to various 
other studies Avhich demonstrate that the injection of Aurulent tubercle 
bacilli into animals preAuously rendered allergic to tuberculin is fol- 
loAA^ed by a more rapid and severe type of inflammation than that 
Avhich results from an initial injection. For instance, Long’-* has 
shoAvn that small doses of tubercle bacilli and their products haA-^e no 
immediate effect upon the cells of the testes of normal guinea pigs. 
HoAvever, Avhen equivalent doses of tubercle bacilli are injected into 
the testes of animals Avhieh have previously been sensitized, degenera- 
tion of the cells begins almost immediately. And again StCAvart, 
Long, and Bradley,^’^ and Holst’® found that leucocji;es from animals' 
Avhich had not been infected Avith tubercle bacilli Avere not harmed 


Avhen they Avere brought m contact Avith tubereidin, Avhereas leuco- 
cytes from animals Avith tuberculosis Avere definitely damaged under 
the same treatment. Also Seibert’^ sensitized normal guinea pio-s and 
shoAved that a high degree of sensitiveness conferred no immunity or 
increased resistance to tubercle bacilli. On the contraiy, it seemed 
to hasteiA and extend the lesion and to be associated Avith much more 
extensive necrosis and caseation than is found in unsensitized animals 
The events leading to the dev-elopment of sensitivity of tissues in 
animals (and the reaction in humans is believed similar) folloAvinn an 
initial infection Avith tubercle bacilli are described by llyevs “TJ 
first defense is oft’cred by the neutrophiles Avhen they uha^ocAr'tnQo 
tubercle bacilli in the blood stream. However, this defeat 
overcome, probably because of tubereulopolA-saccharid Avhich is Sc 
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1o iieutropliile.s. These shiggisli or dead cells containing tubei'cle 
bacilli accunndate even to the point of completely obstructing some 
capillaries, thus focalizing tubercle bacilli. The next line of defense 
consists of monocytes ■which engulf the disintegrating iieutropbiles, 
but a tubereulopliospliatid apparently is partially responsible for the 
early conversion of the monocj’tes into epithelioid cells. Although 
some tubercle bacilli apparently are killed by the epithelioid cells, 
others not only live, but also multipl 3 '. Fi’om the dead and disin- 
tegrating bacilli, as well as from those proliferating, more products 
ai’e given off which stimulate the local cells. The waxes cause a pro- 
liferation of fibroblasts, and the acetone-soluble fat stimulates pro- 
liferation of all connective tissue cells. In due time, tuberculopro- 
tcin results in an outpouring of plasma about the lesion and later 
causes sensitization of the bod.v to such an extent that it can be de- 
tected b.v the tuberculin test.” 

Thus, animal experimentation has been emplo.ved to show that a 
quick ‘‘walling off” of tubercle bacilli occurs following first infec- 
tion, that no differentiation is made in tissue reaction between inani- 
mate particulate material and tubercle bacilli until sensitivity occurs, 
and that tissue sensitivity is responsible for the development of spe- 
cific destructive lesions. Correlating these findings with observations 
made on human beings Jtyers states, “The entire earty development 
of tuberculosis occurs in the human bodj’ without s.vmptoms, abnor- 
mal ph}’sical signs, or x-ra}’ findings. In man}' cases, apparentty the 
tubercle becomes fibrosed, and no significant destruction of tissue oc- 
curs. In m.v observations on large numbers of students of nui’sing 
and medicine who developed the first infection tjqie of tuberculosis 
after exposure to patients, I have never seen one who presented any 
.s.vmptoms before the tissues wei’c sensitized. Moreover, I have seen 
none Avho presented sj'mptoms subsequenth' except those who de- 
veloped reinfection tuberculosis, such as pleurisj' with effusion, peri- 
tonitis, destructive pulmouaiy disease, etc.” 

Burke^®' records an intere.sting .stud.v in animal experimentation, 
in which he produced primaiw and reinfection types of tuberculosis 
in rabbits and studied the resulting lesions bj' sei-ial roentgenologj', 
b.v roentgenograms of the excised lungs, and bj' pathologic examination. 

The primar.v pulmonarv tuberculosis produced in rabbits bj' the 
intratracheal injection of 1 mg. of virulent tubercle bacilli was com- 
parable in man.v waj’s to primar.v pulmonaiy tuberculosis in children. 
The animals, like children with this type of tuberculous infection, 
were not ill and had no fever duiung the earlj' progressive phases of 
the disease. The firet roentgenograms to reveal shadows were those 
taken between the tenth and seventeenth daj's. The largest shadows 
were usuallj’ observed in the second month. Some of the films failed 
to show anj' shadows after the fii-st three months, and commonl.y films 
made during the third and fourth months showed fewer and smaller 
shadows. In other instances, the shadows became dense and discrete 
and, having reached this stage, changed little during a period of .vears. 

Both the rocntgenogi’ams taken dui-ing life and tho.se of excised lungs 
failed in mam- instances to poi-tra.v a true picture of the extent and 
location of disease demonstrable at pathologic examination. 

Examination of the lungs of rabbits killed in later periods gave the 
author an unusual opportunil}' to obsei’ve successive stages in the 
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liealing of primary pulmonary tuberculosis. In seven of the twelve 
rabbits killed between the eighth month and fourth year the lungs and 
paratraclieal lymph nodes showed no evidence of disease. Some of 
the lungs showed various stages in the healing of tuberculous lesions 
by resolution, fibrosis, and calcification. Cavities were found in the 
lungs of only five of the thirty-five animals killed between the end of 
the fii’st month and the end of the fourth j’ear. Caseous foci were 
observed to he small, differing in this respect from those seen in the 
animals with reinfection tuberculosis. 


In the second part of his experiment Burke sensitized rabbits by 
injecting avirulent tubercle bacilli in the groin, and produced rein- 
fection tuberculosis b.v subsequent injections of 1 mg. of virulent 
tubercle bacilli The disease thus produced was comparable in many 
ways to the adult type of reinfection tuberculosis seen in man. Un- 
like the rabbits with primary’ pulmonary tuberculosis, these became 
ill for a week or two following the injections, and many' had fever. 
Abnormal shadows were found in the roentgenograms as early^ as the 
first day, and usually reached their largest proportions during the 
second week. However, no shadow or combination of shadows was 
found in the chest roentgenograms or in the roentgenograms of the 
excised lungs which served to differentiate the lesions of reinfection 
from primary. Caseous foci were larger, and more cavities were 
found in the lungs of the killed rabbits with reinfection experimental 
tuberculosis than in the animals with primary tuberculosis. 

The author concluded that the study^ demonstrated a striking simi- 
larity’ between primary’ and reinfection ty’pes of tuberculosis produced 
experimentally' in animals by' a measured dose of organisms and the 
same ty’pes of tuberculosis as they' occur in human beings. 

Another approach to the acquisition of further information con- 
cerning the pathogenesis of tuberculosis is advanced by Sweany,^®- 
who has made an extensive study' of tuberculous calcifications. Ac- 
cording to this author, primary' calcifications can be differentiated 
from reinfection calcifications by tbe fact that, in general, the former 
are more heavily' encapsulated and show a much greater tendency' to 
ossification. Moreover, transitions from one ty'pe to the other occur 
with the development of allergy'. 

As a result of a .study' of multiple calcifications selected from over 
GOO autopsies, Sweany^i concludes that “calcifications may' result 
from any' ty'pe of encapsulated tuberculous focus; namely, multiple 
primary seedings, scattered foci occurring in a resolving benign ty'pe 
of tuberculous pneumonia, in a hematogenous seeding occurring in 
the acute allergic period of the secondary' stage of the primary, in 
various transition ty'pes from the primary’ into reinfection, in hem- 
atogenous reinfection, and in the healing of any' form of tuberculous 
nodule or infiltrate arising from bronchogenic spread. 


“By correlating the history, antemortem and postmortem roent^en- 
ographie findings, and the patliologic changes in multiple ealeffied 
lesions, it is possible in many' cases to determine not only’ the charac- 
ter of the lesions themselves, but also attain an idea of the mechanism 
of the process leading up to their formation.” 


Frequent reference has been made in me iiierature to tbp rPTip,.+ 
published by Ileimbcck- in 1928 that clinical pulmolri tuWcTsS 
developed much more frequently among nurses who entered traSJ 
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on a tuberculosis ivard iu Oslo with a negative reaction to tuberculin, 
than occurred among those whose test was positive. This was inter- 
jireted as indicating that the nurses with the positive reactions were, 
as a group, more immune to tuberculosis than the negative group. 
Also, it is, or rather was until recently, the general impression that 
the acquisition of a tuberculous infection for the fii-st time in adult 
life was likely to result in a severe form unusually resistant to treat- 
ment. 

IMyers' observations-^ on the development of tuberculosis among 
students of nursing and of medicine in the city of jMinneapolis is of 
particular interest, therefore, in the bearing it has on these views. 
The students were tested to tuberculin upon entimnce to the school 
and were usually retested at intervals of not greater than six months, 
since positive reactions known to have developed in such a short time 
possess diagnostic value in differentiating first infection lesions from 
reinfections which appear in x-raj- films. 'When the interval between 
testing is a year or longer, this significance of positive tests is lost. 
Both the students of nursing and of medicine had opportunities for 
exposure to open cases of tuberculosis in their routine hospital work, 
and not infrequently the time and source of contagion could be as- 
certained quite accurately. 

The individuals comprising the study are divided into six groups, 
on the basis of tuberculin reactions, and the type of lesions subse- 
quently developed. Protocols are given for each patient. 

Grouj) 1 consists of two persons whose tuberculin reactions changed 
from negative to positive under observation and in whom eiwthema 
nodosum appeared. 

In Group 2 are placed twenty-one persons whose tuberculin reaction 
changed from negative to positive and who developed a primary 
focus demonstrable by x-ray film examination. Wo other lesion was 
demonstrated. Tliis is a significant group. They are adults never 
befoi'e infected with tuberculosis, but when they did become infected 
the resultant lesions were obseiwed to run the same benign course as 
similar lesions which develop in infants and children. Over a period 
of time resolution went on to complete disappearance of the x-ray 
shadow or was reduced to fibrous strands or lime deposits. Symptoms 
were absent in the majority of these cases, and healing occurred with- 
out the emploj'inent of any special therapeutic measures. There was 
nothing charactei’istie about the x-ray shadows observed in these pa- 
tients which sei’vcd to ditferentiate between fir.st and reinfection types 
of tuberculosis. (Compare with Burke's statement in experimental 
tuberculosis.) “It is only when one has carefully administered and 
interpreted tuberculin tests with sufiBeient frequency or has observed 
tlie lesions sufficiently long that such dilferentiation is possible," says 
IMycrs. 

Gronp .3 is made up of nineteen cases whose tuberculin reaction 
changed from negative to positive and in whom primary parenchymal 
lesions were demonstrable by x-ray in some, and nondemonstrable in 
others. Pleural effusion also developed. This complication is looked 
upon by the author as a reinfection form of tuberculosis. The pri- 
mary lesion sensitizes the tissues, and bacilli are transmitted to the 
visceral lymph channels from the lesion which frequently lies close to 
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tlie surface of the luiijr. AVliilc pleurisy Avith effusion occurs occasion- 
ally in infants and eliildreii Avho have acquired a recent first infection, 
it appai-ently is more coniinon in young adults. 

Group 4 consists of twenty-five individuals whose tuberculin reac- 
tion changed from negative to positive and in whom clinical pul- 
moiiaiy tubercidosis later made its appearance, Avith or Avithont demon- 
strable primary focus or pleurisy Avith effusion. Three of these pa- 
tients liaA'e died from tubercidosis. In each of them the eAmlutionarj' 
course of the disease Avas folloAved from exposure to tuberculous pa- 
tients to death Avith resultant lesions. The other patients have been 
treated bj' modern methods, and most of them haAm their lesions at 
least temporarily under control. 

This is the group Avhich, according to aucavs once popnlar, should 
haA’e deA’eloped seA’ere and rapidly fatal tubercnlosis. “HoAvever,” 
states Jlyers, “their lesions are no more scAmre and respond just as 
Avell to treatment as the lesions Avhieh dcA'elop in adult life among per- 
sons Avho Avere infected in infancy or childhood.’' 

In Gronp 5 are included 15 indiA'iduals Avhose tubex'culin reactions 
Avere positiAm Avhen observation began, but in Avhom no eAudence of 
clinical tnberculosis could be demonstrated. Later reinfection forms 
of tuberculosis made their appearance. In this group, then, a posi- 
tive tuberculin test, indicative of previous tuberculous infection, did 
not produce sufficient immunit.y to preAmnt the deAmlopment of clini- 
cal tuberculosis when exposure to tuberculous patients occurred. 
“lIoreoA'er,” says Myers, “as far as aa'c haA'e been able to observe, the 
le-sions AA'hich this group dcAmloped haA’e not differed in intensity or 
in response to treatment from those Avho deA'eloped clinical disease 
after liaA'iug become positiA’c to the tuberculin test Avhile under our 
obseiwation.” 

Group 6 consists of four persons Avho had had no previous tuber- 
culin tests, but uegatiA'e x-ray films. All of them later developed ex- 
tensive pulmonary tuberculosis. These patients are included in an- 
.SAver to the statement sometimes made that during the teen-age period 
x-ray films of the chest Avill rcA’eal eA’idence of any disease Avhich may 
cause illness at a later time in life. 

Among the conclusions Aidiich may justifiably be draum from this 
excellent piece of Avork are ; 

1. First infection tjqie of tuberculosis possesses the same benign 
characteristics Avhether it occurs in infancy and childhood or in adult 
life. 

2. The eA’olutionarj’ course of tuberculosis is the same Avhether the 
first infection takes place in childhood or is delayed to adult life. A 
certain number Avill be folloAA’ed 63- reinfection t3’-pes of tuberculosis 
in either event. 

3. The dift’erentiation of pulmonaiy first infection and reinfection 
t3’-pes of tuberculosis in adults depends upon one’s knoAvledge of hoir 
recently sensitivity to tuberculin Aims acquired or upon long-continued 
x-ray study of lesions, unless .symptoms characteristic of the reinfec- 
tion form make their appearance. 

4. Chronic pulmonaiy tuberculosis acquired by adults Avho have 
not been infected in childhood is no more scAmre’ or less resistant to 
treatment than is pulmonai-y tuberculosis Avhich deA’elops in adult in 
dividuals Avho have had positiA’e tuberculin tests since cliildliood 
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In tlic above parap:raplis the attempt tias been made to present a 
concept of the evolutionary course of tuberculosis from its earliest 
begrinniu" ivlien leucocytes pbafroeytosc tubercle bacilli in the capil- 
laries to the development of the chronic reinfection form of tuber- 
culosis and to include the essential evidence upon ivliieli such a con- 
cept is based. There remains uoiv the necessity of recording some of 
the published opinions of those ivho hold other views. 

First of all, attention may be directed to the recently expressed 
opinions of 'Wallgrcn,-^ of Gothenburg. Sweden, an author who has 
had au extensive experience with tuberculosis. Concerning the much 
debated question as to whether a first or primary infection equips the 
host with sufficient specific immunity to prevent the subsequent de- 
velopment of pulmonary tuberculosis, he advances the interesting 
theory that there are, or can be, two distinct t>"pes of immunity; one 
against exogenous reinfections and the other against the infection 
which is already in the body and which has produced pathologic 
changes. An analogous situation is found in .s.vphilis, in which the 
.syphilitic individual is immune against reinfection, but, nevertheless, 
if untreated, may die as the result of progressive aetivit.v of his origi- 
nal infection. The immunity to exogenous reinfections in tuberculo- 
sis, however, is onlj' relative, but sufficient under ordinaiy conditions 
to protect a tuberculin-positive child from appreciable risk, if the 
child is sub,iected to new possibilities of infection. Under unfavorable 
eonditions this relative immunit.v may be broken through, and rein- 
fection ma.v take place. But against the virus of the primaiy infec- 
tion and development of disease from its foci, there is no noteworthy 
specific immunit.v. 

Another significant point raised b.v Wallgren has to do with the 
definition of the term “reinfection.” It is incorrect, he believes, and 
has led to niueh confusion, to speak of reinfection tuberculosis as in- 
cluding dissemination of bacilli from primary foci in the postallergie 
period, lie would abandon tlie term “endogenous reinfection” and 
would restrict the meaning of reinfection to appl.v only to exogenous, 
or new infections from without. 

To the question. “Is it advantageous to have passed through a pri- 
mary infection.'” he answers, “Yes and no.” Were it possible 
throughout life to avoid witli certaint.v the risk of virulent infection, 
then naturall.v, this would be best, for in this way could be avoided 
all tuberculous disease, including consumption. But obviously at 
present this ideal is not attainable, at least for the average city resi- 
dent. It is, therefore, nece.ssar.v to weigh the advantages of a first 
infection in childhood against its disadvantages. 

The outstanding advantage of a sueccssfnll.v undergone primary 
infection is the relative specific imminiit.v secured against exogenous 
reinfection pnlmonarv tuberculosis. But in the acquiring of the pri- 
mary infection and for several months immediately following, par- 
ticularly for young children, there is created a serious laslc with refer- 
ence to inception of tuberculous meningitis, miliary tuberculosis, pleu- 
ritis, and tuberculous peritonitis, all of ivhich conditions are direetl.v 
related to the primary infection. “Therefore,” says Wallgren, “no one 
would in cold blood expose a j)revious!y noninfeeted child to a viru- 
lent tuberculous infection merel.v to let the child benefit later from 
the specific relative immunity wliich the primar.v infection creates. 
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The risks are too great. For this purpose there is, on the other hand, 
no risk in using Calmette vaccine, altliough the immunizing effect of 
this can possibly never be thought to compare with that of the viru- 
lent primary infection.” But the child who is safely past the risk 
period must be considered to be in a more advantageous position from 
this standpoint than the child who has .just been infected or who has 
not been infected at all. The point is illustrated bj’' comparing a 
group of tuberculin-positive children with a group who are tuberculin- 
negative, all exposed to a consumptive teacher in a classroom. Noth- 
ing happens to the tuberculin-positive group, but some of the tubex’- 
culin-negative group will become ill, and one or more may succumb to 
meningitis or miliary disease. 

If it be granted that the tuberculin-positive child has a degree of 
specific immunity toward exogenous reinfection and that he is past 
the risk period of meningitis, miliary disease, etc., there is yet a dis- 
advantage arising out of the primary infection which merits serious 
consideration. In Wallgren’s conception of the genesis of lung tuber- 
cidosis, he postulates the hematogenous dissemination of tubercle ba- 
cilli to various organs in the body A’eiy eailj' in the course of the pri- 
mary infection. Thus foci may be set up in the bones, .ioints, kidneys, 
peritoneum, pleura, and in the lungs at a point apart from the pri- 
mary focus itself. Such foci create little or no tissue i-eaetion, and 
they may remain in a state of latency until some special set of circum- 
stances causes their activation. Tuberculosis of the bones and joints 
is generally understood to originate in this manner. And it is "Wall- 
gren's contention that pulmonary tuberculosis, or phthisis, not occa- 
sionally, but usually, is brought about in the same way. He says, 
"Tuberculosis of the lungs according to this concept is usually not 
the immediate result of introduction of tubercle bacilli either from 
the outside or the inside into the allergic portion of the lung, but is 
rather the effect of activity by tubercle bacilli, which in most cases of 
lung tuberculosis have long remained in the same place, but have not 
been able to start a progressive process on account of resistance on 
the part of the organism and especially the lungs.” 

Finally, he discusses the problem of why only 1 or 2 per cent of the 
general population develop pulmonary tuberculosis, and why it does not 
commonly make its appearance until the age of puberty has been 
reached. Neither variations in virulency nor dosage of organisms are 
responsible. Thei’efore, it must be due to variations in resistance in 
the infected organism and especially in the infected tissue that make 
it possible for some individuals to contract lung tuberculosis while 
others do not. The well-known fact that phthisis seldom occurs in 
children before the age of puberty suggests that allerg 3 ^ cannot be 
the sole factor responsible for the blunging about of lung tuberculosis, 
for the chances are that children ivho have been infected at an earty 
age and thus have become allergic meet with reinfection as often as 
individuals in and above the age of puberty. That puberty shall have 
been reached, then, seems to be one of the essential requirements, and 
this in tiini is probably intimately related to internal secretions. The 
most significant factor, according to Wallgren, however, in order that 
lung tuberculosis shall develop from a primary infection, is probably 
hereditai-y disposition. Resistance-reducing factors such as imhv 
gienic living, infections, and diseases, are important, but are second 
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ary. “The first prerequisite that a lung tuberculosis shall develop is 
a tuberculous infection and this regardless of rvhether the infection 
occui’s during childhood or later. The second prerequisite that lung 
tuberculosis shall develop is a disposition, and among all the coustitu- 
tioual and conditional factoi’s, which together constitute the concept 
of di.spositioii to consumption, the most significant are heredity and 
that the age of puberty shall liave been reached,” states Wallgren. 

Opie'-' expresses still a difiierent eoneeption of the pathogenesis of 
tuberculosis from either that of TVallgren or of the Ljunanhurst group. 
He regards first infection as a progressive disease, starting with an 
area of tuberculous pneumonia somewhere in the lung, progressing 
to ad.iaeent lymph nodes, disseminating of tubercle bacilli by way of 
the blood stream to distant organs, as the spleen, liver, and meninges, 
and leading in many instances to death from generalized miliary 
tuberculosis. All of these ramifications are part of. and characteristic 
of, the first infection. In infancy it is accompanied by a relatively 
high mortality rate, but is usually benign throughout childhood. 
Adult negroes often exhibit the essential features of first infection 
tuberculosis as it is seen in white infants. 

The type of tuberculosis which develops in adolescence and adult 
life is entii’ely dift'ereut from the first infection type and is hot, in 
his opinion, a continuation of the first infection, but is a new exoge- 
nous reinfection. However, its localization in the lung and its chronic- 
ity are referable to the immunity confei-red by the first infeetion. 
Anatomic studies have repeatedly .shown that at the time when the 
infection of adult life is progre.ssive, the lesion of first infeetion is en- 
capsulated and healed and there is no evidence that the former 
spreads from the latter. In a comprehensive study of the spread of 
tuberculosis in a tliousand families Opie"® and his associates have 
shown that in white pei-sons first exposed to tuberculosis after fifteen 
years of age, inilmonary tuberculosis with few exceptions has the 
chai’acteristies of the adult or reinfection tjqie of the disease. The 
marked increase in mortality rate OA'er that of the general population 
occurring in persons over fifteen years of age exposed to open cases 
of tuberculosis is further evidence of its exogenous origin. Further- 
moi’e, I'ecent roentgenographic study of married couples has given 
proof of the transfer of tuberculosis of the lungs from one to the other 
partner in nearly half the cases. Since this is a far greater i-ate than 
oecui-s in the general population, it can only be interpreted as indi- 
cating exogenous infection. Also, it was apparent in the study 
referred to above, that the severity of the disease in adolescents and 
adults as well as in children, varied, being more severe in the individ- 
uals exposed to open eases of tuberculosis than in those exposed to 
tuberculosis in whieli no dissemination of tuliercle bacilli was demon- 
strable. Such variation is explainable on tlie basis of variation in the 
number of tubercle bacilli in the environment, which again shows that 
])ulmonary tuberculosis is an exogenous infection. 

It is apparent, therefore, that no unanimitj' of opinion concerning 
the pathogenesis of tuberculosis exists even among competent observ- 
ers of wide experience. The lesions of first infection to one (Opie) 
become a closed chapter and, except for the immmiity produced, bear 
no relation to the development of phthisis in adolescent and adult 
life. Phthisis i-esnlts only from an exouenons infection, and only in 
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those individuals in whom the massiveness of the infecting dose over- 
comes the immunity imparted by the first infection. To another (Wall- 
greii) phthisis seldom if ever results from an exogenous infection. T)ie 
iramunity set up by the first infection jircvents out.side reinfection. 
Phthisis results from an activation ot tubercle bacilli planted in the 
lung usually years before, wlien hematogenous dissemination of organ- 
isms from the primary focus took place. In a third interpretation (Ly- 
mauhurst) phthisis may be the result of either an endogenous or an 
exogenous reinfection. For its development it is essential that there 
has been a preexisting first infection which has sensitized the tissues 
to tuberculoprotein. The immunity feature of the fii’st infection is 
negligible. 

Xo conclusions as to whieb of tbesc concepts expresses the true situ- 
ation is possible. The literature of the past year contains manj" ex- 
cellent discussions beai-ing upon this interesting phase of tuberculosis 
which have not been recorded here because of .space limitation. To 
those interested, however, reference may be made to articles by lililler 
and Eappaport,^^ by Pinner,-® and by Long 
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CHAIRMAN MARRIOTT.— The aim of the nutritionist is to provide in utilizable 
form those materials n-hich are necessary for the building up and maintenance of 
a bodily structure which will he functionally adequate. This aim may, to a con- 
siderable extent, be frustrated by such factors as heredity, congenital anomalies, or 
disease. 

As the pediatrician deals with the body during the growing period, he may be 
compared with the builder of edifices; the internist and the surgeon, with the repair 
men- Given a .solidly constructed structure, it will last well, and the minimum of 
repair work will be required. We cannot alter the general plans of the architect, 
but we can see that the proper materials go into the construction. Two buildings of 
tile same size and outward appearance may differ greatly, depending upon the 
care taken in construction; the one may approacli perfection in structure and wear 
well, the other, because of the use of poor materials, will not withstand wear and 
tear. It is so with the child ’s body ; the architectural plan of nature may be excellent, 
but witli skimping on materials a poor structure may result. 

-Vdequatc nutrition implies far more than tlie attainment and maintenance of a 
certain body size and weight or a certain thickness of adipose tissue. A child may be 
of .average stature for tlic age and have an average height-weight ratio, yet the 
nutrition cannot be considered as satisfactory if the child is anemic, has weak flabby 
musculature, poor posture, hypoplastic or carious teeth, or a colloid goiter, or if he 
■suffers from atonic constipation or night blindness, lias but little resistance to in- 
fection, and is incapable of sustained physical or mental effort. 


The growing body must bo supplied with the necessary building materials to per- 
fect its structure and to provide adequately for functional activity. If the total 
fuel or caloric value of tlie food is inadequate to provide for the energj- exchange the 
laying down of body tissues is of necessity interfered with, or else tissues already 
formed are destroyed to meet the cnergj- demands. On tlie other hand with an 
entirely sufficient caloric intake but insufficient protein and mineral salts muscle 
blood, and bone development may fail to keep pace with weight gain. Without 
ficient mineral salts, protein cannot Ik- laid down as active protoplasmic tissue 4en 
vitamin 13 is Jacking, calcium and phosphorus mav not bo dennsited e ' , 
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(UiuuKtion of ]iotonti!ilh li-innfnl kotono Iioilio- E^pn an abundant intake of all 
known dict'irj e-‘-enti iK nny not ie-.nlt in noriinl nutrition unless a lertain balanee 
IS preser%od Tims uilli what would ordinanh be an adequate (.ileiuui supph, a 
threat e\( ess of pliosphonis in tlie diet mar interfere with the iitilirat ion of ealeiiiiii, 
and a ftre it exiess of laliiuni mar interfere with the utiliration of iron, and nee 
rersa. 

Kieii alter noinial liodr slruetiiies hare lieen formed, these mar i-ufler fiinetional 
imp tirmcnt duo to lack of certain essentials in the diet. For eraniple, epithelial 
structures become koratinired and readilr inradcd br bacteria when vitamin A is 
deficient: the pastrointectinal tract bcfomes atonic and the appetite is lost when 
iitamm B is deficient 

Tlie dipestibilitr of the food must of course be considered, especially in the case 
of infants. In dcalinp with children, psrchic factors must necc=sarilr be taken 
into 1 onsideralion .V bal meed diet which mar be relished br the laboratorr rat may 
be refused hr the child. 

It IS often stated that the instinct serves as a fairh reliable guide in the selection 
of foods, and examples are cited of primitive peoples with no knorvledge of nutrition 
who instinctirelr elioo=e well balanced diets and eien of roiing children who, giren 
free selection, dioose diets which meet then nutritional requirements. While, in 
general, the instinct mar lead the indindtial to select a complete diet, this e.annot 
alw.ajs be relied upon ,V11 pnmitire peoiiles arc not well nourished, and, unless 
a rery wide choice of foods is readily arail.able. certain essentials mar be omitted, 
and the diet as a whole mar be poorlv balanced. 

The appetite serres, in general. a« a good guide to the total amount of food 
needed, and, prorided a suitable dietair niixfiiic is offered, there is but little dangci 
of under or ororfeeding when the amount of food taken is regiil.ited by the appetite 
of a norm il infant or child \ child who has been underfed for a time will often 
take large amounts of food when gircn a free choice and gain at an e\trnordinar,r 
rale, but, as the nutrition improres and the rrciglit approaches the norm for the ago 
and the body build, the appetite falla oil and the latc of gam becomes less Normal 
infants and children, given all ther wish to eit of a well balanced diet, are not hkelr 
to become orernoiirishod. It is tiiie that mf.ints fed on the nioie modern concen- 
trated formulas and gircii about all that their appetites demand arc, as a group, 
larger and he.irier than the accepted arerages. They arc not exccssirely fat. The 
fact tint thej are larger and heavier and hare retained more calcium, phosphorus 
and nitrogen is not to be interpreted as meaning that they are oiersized or oter 
fed. tsuch infants m.ii be considered as approaching nJeal bodi standards, which 
from the veri nature of the c.ase differ from anrai/c standards. It slmuld be the aim 
of the pediatrician to haic the child’s nutrition approach the ideal rather than to 
keep It to the aicrage. 

It has been customari to consider the breast fed inf.int as the ideal and breast 
milk as the onli perfect food; ret all breast milk is not perfect; nor do all mothers 
liaie a suflicient .iiiioiiiit for their offspring. Breast milk is subier t to greater 
daily Miriations than mixed herd cow ’s milk. There m.aj- be alterations in the tot.al 
amount and in the ealcuini, fat, and iitaiiiiii contents, depending upon the mother's 
diet and Iniiig conditions Bre.ist milk, although adequate for the normal infant, 
does not eontain sufiii leiit protein for the special requirements of the premature or 
undernourished infant. Infants who nurse at the breast arc likelj' to take consider- 
ably larger lohimes of food than those offered carefiilh measured amounts of a 
formula from a bottle and hence tliej grow more rapidly. Given a good cow 's 
milk formula under samtari conditions, the ultimate results max, by all standards, 
be as sjitisfactorv as those obtained with lire.ist feeding 

Certain indiinliial < onstitiienis of the diet require spei i il consideration. In the 
else of the inf int and the growing child, there is .an especially high requirement for 
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protein because of the laying down of new body tissue. Tlie breast-fed infant re- 
ceives about 10 per cent of the total calories in the form of protein, or approxi- 
mately 2 gm. per kilogram of body weight. In the case of the infant receiving cow’s 
milk, however, a larger amount of protein is needed because of its poorer nutritional 
value. A suitable allowance is 15 per cent of the total calories, or o.5 gm. per 
kilogram of body weight per day. This corresponds to 1.5 oz. of cow’s milk per 
pound of body weight per day. Infants receiving protein at higher levels grow some- 
what more rapidly and have more solid tissues. A protein intake somewhat in excess 
of the average amounts mentioned above docs little or no harm. The idea that 
moderately high protein feeding damages the kidneys of the human has failed of sub- 
stantiation. A high protein diet does cause some hypertrophy of the kidneys but 
no pathologic changes. An insutficient amount of protein, on the other hand, results 
in slow growth and anemia. IVhen the protein of the diet is low, the serum proteins 
are diminished in amount, and when, as the result of this, the colloidal osmotic 
pressure of the plasma falls below a certain level, nutritional edema of a greater or 
lesser degree occurs. As judged from clinical evidence, a low serum protein level 
is associated with decreased resistance to infection, possiblj- as the result of a 
lowering of the globulin fraction. Although animal proteins may more quantitatively 
be converted into bodj- protein, satisfactory nutrition may be maintained through a 
proper selection of vegetable proteins; excellent results have been accomplished with 
the proteins of soy beaus and of almonds. Some idea of the protein needs of the 
individual may be gained bj’ consideration of the creatinine output. This phase of 
the subject will be discussed subsequently by Dr. Jeans. 

The particular physical property of milk casein in forming curds during the 
processes of digestion has claimed a great deal of attention. One of the chief 
disadvantages of cow ’s mUk for the feeding of the infant has been assumed to be the 
character of the casein, in that it forms large curds in the stomach. This particular 
disadvantage may be so easily obviated by heat treatment, acidification, or by other 
methods that it need not give us serious concern. 

Pat is not as essential in the dietary as protein. Certain unsaturated fatty acids, 
such as linoleic acid, appear to be necessary for normal nutrition, but the amounts 
required are minimal. Linoleic acid may be considered in about the same category 
as the vitamins. Most natural fats carry small but adequate amounts of this fraction. 
The two important vitamins A and D are associated with the fata in natural foods. 


It is for these reasons that diets very low in fat are likely to be unsatisfactory unless 
especiiilly supplemented so as to provide the essentials mentioned. In the average 
dietary about 35 per cent of the calories may to advantage be supplied by fat, but 
great variations in this amount may be made without noticeable effect on the nutri- 
tion. The most comprehensive study of the metabolism of fat, especially in infants 
has been made by L. Emmett Holt, Jr., and associates.^ They have shown that the 


size of the globules in milk has little or no influence on digestibility and that 
digestibility is more related to the structure of the fat than to its melting point. 
Special fat mixtures designed to replace butter f.at were shown to possess no par- 
ticular advantages. An interesting reciprocal relationship between fats and mineral 
constituents of the diets was demonstrated, an excess of fat resulting in loss of cer 
tarn mmcrals from the system and an excess of certain minerals leading to diminished 

inr. Ill il 1*70 ♦ tr»Ti ® 


Carbohydrate is the most economical food both from • , 

standpoints. With self-selection of diets bv old 0^00 and ad'^ ' 
50 per cent of the e.-dories are ordinarily tWn in the of ea^b l' 
2 ^out one-lmlf is starch and the remainder sugar. In the cese' 
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infant, sugars are the sole source of c.irbolijtlrate until starch is feil. When con 's 
milk IS used for infant feeding, it has been enipirRalh determined that a suitable 
•iriioiint of added carbohydrate is betiveen .I and 10 per cent of the amount of milk. 
Taking as an aieiage S per <ent. this riII mean one half as many calorics are added as 
i.irbnliydrate as are funiislied by the milk. Too little c.arbolndiatc necessitates 
extessiie intake of fat and protein Too niiicli larbohydrate, on the other hand, may 
result in insufJicient int.ike ot protein. An addition il di=adyantage of high carbo 
hydr.itc feeding, jiirtRulatly of sug.ir, is that of intestinal fermentation. .Starch is 
more shnih digested and absoibed thin sugar, hence does not hood the blood yyith 
glucose As to the .idyantagcs and disady.intages of the indiyidu.il siigais in infant 
feeding, e\pcnmental obsenations aie eoiiflitting The noinial infant appears to do 
about equally iiell y\hen fed lactose, sucrose, or dexti in maltose mixtuies. Sucrose 
leads to more lapid gam in yyeight than lacto=o and to more fat formation than 
the dextrin maltose mixtures. Lactose is rather slonly absorbed and tends to change 
the 1) 11 ten il flora of the large intestine to a 11710 resembling that of the breast fed 
iiif.int. There is some cyidcncc that lactose feeding faiors c.alcium absorption, 
possibly bo< .iiiso ot the formation of lactic acid in the loner portions of the intestinal 
tr.u t. The moiiosaccharides, dcxtiose and leiailose. arc the most quickly absorbed of 
the sugars and require no digestiic effort, they are, honeyer, 111 concentrated «olu 
tions, more irritating than the disaccliaridcs and much more so than dextrin 
Dextrose and leiulose are capable of absorption and utilization in patients yyith celiac 
disease yylio are unable to tolerate starch or the disaccharides 

The mineral constituents of the diet assume especial impoitance during the gron- 
ing period. \dequato amounts of sodium, potassium, magiiosiiiiii, sulphur, and 
chlorine are likeh to be contained in anj aycrage diet, and it is not usunllj necessary 
to make additions of these elements. Calcium, phosphorus, iron, and iodine maj, 
on the other hand, be deficient unless the diets aic especially selected or these 
elements added in inorganic form. Calcium and phosphorus seem to bo bettor 
absorbed uhen giyeti in the form of milk than in any other form, but, m general, 
minerals iiiaj bo as satisfactorily supplied as simple inorganic salts as m specially 
selected diets. There uould appear to be yerj little le.ison for taking large amounts 
of foods containing a few milligrams of non or iodine per pound yyhen simple in 
organic 'alts will supply cicry need When cod Iner oil is giyeii to infants and 
children, a fair amount of iodine is supplied at the same time. Only a few natural 
foods contain significant .iiiiounts of iron, and the much vaunted spinach may yyhen 
fed actually rob the bodj of iron. The met.abolism of iron, of calcium, and of 
pliosphorus will be di'disscd fiiither in this s_Miiposium by Di. .Te.ins 

The import imc of the selection of foods proyiding an alkaline a'li has been 
oyerrated. A diet haying an ash appioxim iting neutrality is perhaps the best, 
but a moderate y.iri.itioii on eitliei the ai id 01 alkaline srIc is practically yyithoiit 
eflect. rollowing seyerc di.irrhe.i or yoiiiitiiig, the acid base balance may be grc.itlj 
.iltered, and the Mine is true m the pieseme of di.ibetes or nephritis, but this does 
not comern us in considering the nutrition of the normal child. 

Kecent adyiiiues 111 our knowledge of the yitamiiis yyill be discussed by Dr 
.leans and Dr. Cl.iuseii and thus yyill not be referred to at this tunc. 

The state of nutrition may be intlucnicd not onlj by the diet but by intrinsic 
body factors, such as heredity and the interrelationship of the y.arious endocrine 
hormones, especially insulin, epinephrine, thyroxin, and numcioiis pituitary hormones 
V detailed consideration of these yyotild be beyond the scope of the present discussion. 

It IS not to be assumed that all factors influencing nutrition are as jet knowai 
t'ert.ain foods, espcciillj fruits, seem to hayc somewhat spccihc effects which it is 
difln lilt to explain on the basis of what we know of the indiyidiial factors present 
Tile tcycre digestiye and nut ritional disturbance known as celiac disease is still 
obscure 'o far as ctiologie f.ictors are concerned, yet it inaj be controlled bj dietarj 
inc.ins. 
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The diseupsion as velatcd to ccifain specific factors in nutrition will he continued 
b}' Dr. Jeans. 

Specific Factors in Nutrition 
Philip C. Jeans, M.D., Iowa City, Iowa 
Nitrogen hlETABonissi and Muscle Growth 


At the time of birth and throughout the first year of life muscle tissue, according 
to >Scammon, comprises approximately 25 per cent of the total body mas.s; at twelve 
years of age and thereafter the proportion is 40 per cent. Thus the muscle tissue 
undergoes not only an absolute, but also a relative, increase in relation to the 
remainder of the body. The time at which the relative increase occurs has not 
been determined. 

It has long been known that creatinine excretion i.s proportionate to muscle mass. 
A study of creatinine excretion at various age levels should give information con- 
cerning the age period at which the relative increase in muscle mass occurs. It 
has been found that the creatinine excretion of the breast-fed baby is approxi- 
mately 10 mg. per kilogram and that of the artificially fed baby who is receiving 
an abundance of food is 12 to IS mg. per kilogram. The level of creatinine excretion 
per kilogram for the adult is approximately the same as that for the child of twelve 
years, viz., 20 mg. per kilogram. Wlien the creatinine excretion per kilogram is 
determined at various age levels, it is found that the values remain practically con- 
stant until the age of three years. At approximately three year.s of age the values 
rise rapidly. This rapid rise continues until about nine years. After nine years 
of age the curve of increase becomes much less steep and before twelve years of age 
reaches the maximum level which is maintained thereafter. From these observations 
it may be concluded that the period of most rapid muscle increase in relation to the 
body mass occurs between three and nine years of age. 

In the first year of life the relative amounts of creatinine excreted indicate that 
the artificially fed baby who is receiving ample food has a more rapid muscle growth 
than the breast-fed bab\-. The proportion of muscle weight to total body weight, 
though greater than that of the breast-fed baby, is maintained at a constant ratio 
throughout infancy. 

This discussion has considered only the changes in muscle mass in relation to its 
proportion of the total mass of the body. Total growth is rapid in infancy and slows 
very definitely before three years of age, when the changed relationship between 
muscle and the remainder of the body begins. The absolute increases in muscle 


tissue arc reflected in the nitrogen retentions. During the period of rapid growth 
in the first year, approximately 27 per cent of the ingested nitrogen is retained. 
From the age of one to three years, with the same nitrogen intake, the retention is 


only one-third of this value, representing a definite slowing in the speed of total 
growth, while at the same time the muscle mas.s remains the same proportion of the 
total body weight. Between four and nine years, while the muscle mas.s is increasing 
out of proportion to the total body weight, from 14 to 15 per cent of the ingested 
nitrogen is retained, even though the rate of total growth is less than it is between 
one and three years. After nine years of age the percentage of nitrogen retained 
again decrease.-^. Thus the nitrogen retentions oAcr further evidence that tlie 
per.o.1 of greatest relative increase in numcle is between three and nine vears of one 
Many physicians are dislurlied over the apparent loss of amietite l.elu-en ’ ‘ 

thiee years of age. Regardle.ss of intake, children at fl.is Lm ref. in lere”?-''" 
plio-phoriis, and nitrogen than at any oilier age period frouriiirtl t f "i 
From these facts it may be interpreted that the Isseli 

and is not to be considered abnormal. The evidence see,, ‘ Pl'l'-siologic 

from three to nine years of age need a «'”Wren 

of lulnlc'-f-i'nor. * those in the 
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EKra-T or ScoAP„s ox Cai.ciom and Phosphorus Utilization 

Animal experiments have indicated that conditions in the intestinal tract are 
much more favorable for the absorption of calcium and phosphorus ivlien the food 
contains lactose than when it contains other sugars commonly used in infant feeding. 
On the basis of these e.vperimental results many have assumed that in the artificial 
feeding of infants lactose would have the same favorable influence. The animal 
e.vperiments were conducted with a relatively low intake of calcium and phosphorus, 
whereas the observations on infants have been made with a relatively high intake of 
the.se substances. Tlie formulas con.sisted of undiluted milk with G per cent added 
sugar. With calcium and phosphorus retentions used as the criterion, no difference 
could be detected between tlie results with lactose and those with dextrin-maltose 
preparations. The same calcium retentions were observed with corn sjTup as with 
the dry dextrin-maltose preparations. However, when dextrose was the added sugar 
in the formulas for infants under five months of age, the retentions were slightlj- 
but significantly lower than with the other sugars mentioned. 

From a group of infants from eight to thirteen months of age whose retentions 
had been under continuous observation previously, those were chosen wlio had the 
lowest retention values. For this group of selected infants lactose was substituted in 
the formula for tlie dextrin-maltose mixture previously used. In the thirteen studies 
made, no increase in retentions was observed as a result of the substitution. It is 
po.ssible that some difference might have been found had the amount of milk been 
less or the amount of added sugar greater, but the proportions used were those com- 
monly employed in infant feeding. 

From these obseirafions it may bo concluded tliat no significant difference is to 
be observed in calcium retentions when comparison is made between feeding formulas 
containing lacto.^e and tho.<e coutaining dextrin-maltose mi.\turcs when the formula 
consists of undiluted milk with 0 per cent added sugar. Under these same conditions 
the use of dextro.-ic as the added sugar apparently permits significantly smaller 
calcium retentions than tliose obtained witli the otlicr sugars mentioned. 

De.xtko.se i.\ Mal.nctrition 

In the condition known as celiac disease, a diet high in protein and in monosac- 
charides and low in fats and complex carbohydrates has proved uniformly successful. 
Since one of the prominent svTuptoms of children with celiac disease is malnutrition, 
it seemed possible that children with malnutrition from other causes might benefit 
from this same type of diet. When this idea was put to the test of trial, it was 
found that malnourished children utilize the celiac type of diet far more efficiently 
than either the average normal diet or one liigh in fat. 

Children who wore markedly underweight did not make consistently good gains 
on the average diet until the energy intake reached 50 calories per pound. At this 
level fair gains were made also with a diet high in fat, but fhe.se were not as satis- 
factory as those with the average diet. However, when the celiac type of diet was 
administered at the level of 50 calories per pound, the gains were very rapid, some 
children increasing their weight at the rate of a pound a day for considerable periods. 

When the energy intake was maintained at approximately 35 calories per pound, 
children receiving the celiac type of diet made fair gains, whereas with the average 
diet and the high fat diet at this level no gain was ob.served. When malnourished 
children are receiving a high fat diet in sufficient quantity to permit gain in weight, 
a greater gain in weight will be observed if the energy intake is reduced by 500 
calorics and the celiac diet substituted for the high fat diet. 

Certain fruits are relatively rich in monosaccharides. Equivalent amounts of 
these fruits may be substituted for dextrose in the celiac diet, and the results arc the 
same. Substitution of bananas in this manner gave results identical with tho.se de- 
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scribed for dextrose. In the celiac, or high dextrose, diet the amounts of dextrose 
varied from 250 gm. daily for a ehild of six or seven years to 500 gm. for a child of 
twelve or thirteen years. 

It might be assumed that weight gains made as a result of a high sugar diet would 
consist largely of water. It is possible that this is true for the rapid gain of the 
first few days of the diet. However, metabolic observations have demonstrated 
conclusively that the net result is a substantial increase in useful tissue rather than 
water. Tliis was indicated by the high retentions of Tutrogen, calcium, and phos- 
phorus and bv the increased excretion of creatinine. It was observed that when the 
weight increased 20 per cent, the creatinine excretion increased 35 to 40 per cent. 

Tliese observations demonstrate that the malnourished child utilizes a high 
dextrose, low fat diet much better than the average normal diet and far better than 
a high fat diet. The same is true to a far greater degree with a child with celiac 
disease. It seems entirelv possible that malnutrition itself may be an important de- 
termining factor in the production of celiac disease. 

Malnourished children practically always are ingesting a diet which provides con- 
siderably less energj- than the requirement. It is entirely logical to think of such 
a child in terms of a greater food intake. It may be logical also to tliink of cream 
and otlier fats as providing the additional energy in small bulk. With great fre- 
quency one finds that dietary increases have been advised along these lines. The ob- 
servations of the preceding discussion demonstrate the fallacy of this type of advice. 
Much greater success will be attained with the high dextrose diet and at a lower en- 
ergv* intake. 

Irox 


The infant at the time of birth has a small store of iron. The amount varies 
greatly but does not average move than approximately 15 mg. or an amount which 
would be necessary for the formation of about 50 c.c. of blood. For approximately 
two months after birth a rapid destruction of hemoglobin occurs. As a result, from 
150 to 200 mg. of iron is liberated. It is the general concept that all of this iron 
is stored for use in hemoglobin formation and that this amount is sufficient to supply 
the iron needs of the infant until six months of age. On a theoretical basis it is 
true that if all of this iron were conserved, the supply would be just sufficient for 
the needs up to six months. However, about .30 per cent of the iron freed from 
hemoglobin during the fir.'-t two months is lost. During the period of hemoglobin 
destruction all infants are in negative iron balance. The diet supplies approximately 
0.73 mg. of iron daily and the excretion varies from 1.5 to a high value of 4 mg. 
daily, producing an average negative balance of 1.35 mg. of iron daily. The stored 


remainder, equivalent to .300 to 375 c.c. of blood, would be sufficient to supply the iron 
needs until the age of about 4.5 months only if it were well conserved. However, 
babies receiving the usual milk formulas without additional iron are in negative iron 
balance during this i)eriod, and the reserve supply is e.xhausted before the theo- 
retically calculated age. On this basis it becomes obvious that the diet of the infant 
requires considenition as regards iron considerably before six months of age. 

The amount of hemoglobin pre.^ent during infancy is le.ss than at a later time 
It is the general oustom to consider this condition as normal. IVlicn statistical .sur- 


v.-ys arc nmde and averages determined, these averages do not necessarily repre- 
sent the nnnnal. The finding of dental caries in 80 jier cent of all .school "children 
would not lie considered normal merely because it is an average of existing condi 
turns Elvehjem has found that, by giving nn abundance of iron-containing foods to 
a selected group of infants, the average hemoglobin was more than 1 mg to 100 
c.c. greater throughout infancy than usual average value.s. 


In order to maintain an infant in iron equilibrium 
daily ingestion of 0.5 mg. per kilogram in the form 


, it has been found that the 
of readily available iron i.s 
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necessary. It has been calculated that an average retention of 0.75 mg. daily is 
necessary to maintain normal hemoglobin formation. In order to attain this 
amount of retention, an average intake of 0.7 mg. per kilogram is necessary. These 
statements apply at all ages from seven weeks to one year of age. A general 
impression that babies under six months of age do not use ingested irons seems to 
be erroneous. Intakes of iron greater than 0.7 mg. per kilogram lead to greater 
retentions up to an intake of approximately 1 mg. per kilogram, above which 
amount little or no increase in retention is to be observed. Ingestion of iron in 
excess of this amount not only is without benefit, but may be actually harmful. 
It has been shown quite definitely for the chick that the feeding of iron in 
amounts comparable to the high dosages recommended at times by phy.sicians for 
severe anemia produces within 1 to 2 weeks severe low phosphorus ricket.s, with 
death of all the chicks -within three week.s. 

On the basis of the preceding disemssion the iron requirement of the infant may 
be met satisfactorily by the ingestion of 5 mg. daily from three to six months of 
age and 10 mg. daily from six to twelve months. These amounts will permit an 
average retention of 0.75 mg. daily, an amount calculated to be necessary. 

Cow’s milk varies greatly in its iron content, depending on the method of 
handling. As the milk comes from the cow, it contains approximately 0.2 mg. 
per liter. With transport in tinned iron containers it may acquire a content of 
2.5 mg. per liter. The average of values obtained by six different observers is 
0.6 mg. per liter. The usual milk formula of the artificially fed baby, including 
the customary orange juice supplement, may be relied upon to supply approx- 
imately 1 mg. of iron daily. If no other source of iron is made available, tlie 
infant will have a definite and often a marked deficiency by six months of age. 

It is the cu.stom of many to add egg yolk to the diet at the fourth month or 
even earlier. An egg yolk contributes approximately 1 mg. of iron. This amount 
in addition to the formula would still leave a deficit, oven if the iron of the egg 
were all utilized. Balance experiments have shown, however, that the iron balance 
when egg yolk is fed is little different from that of the same diet without egg. 
The reason for this is not clear, unless it may be accounted for by the sulphur 
content. 

A’egetables have had an extcn.sive usage in infant feeding. One of the func- 
tions is to supply iron. They are often added to the diet at a relativel}- early 
age. It is necessary to concede to vegetables a certain usefulness. However, in 
the case of spinach we seem to have a product of overestimated value. Canned 
purecd spinach ready for use contains approximately 0.35 mg. of iron to the ounce. 
With a large serving of spinach the amount of iron obtained by an infant would 
be from 0.5 to 1 mg. This amount of iron would not contribute greatly to the to- 
tal requirement oven if it were all utilized. Balance experiments have shown 
that not only is the iron of spinach not utilized, but the already negative balance 
of the infant is made greater. Presumably this effect is produced by the oxalate 
content. Spinach has the same effect on the calcium balance, probably for the 
same reason. Spinach seems to serve little useful purpose in .supplying the 
mineral needs of the body, Popeye to the contrary notwithstanding. 

The proprietary cereal food pablum contains 6.S mg. of iron to the ounce of 
dry preparation. This is a higher proportion of iron than is found in any of the 
natural foods. JIuch of this iron is in the powdered alfalfa content. Balance 
experiments show that the iron of pablum is well utilized. The utilization is bet- 
ter than that with egg yolk and the same as that with ferric ammonium citrate. 

It has long been recognized that iron ammonium citrate is well utilized. This 
material is not a definite crystalline substance, but varies somewhat in its iron 
content. One cubic centimeter of a 1 per cent solution contains 3.5 to 2 mg. of 
iron. In order to meet the iron requirement of the infant up to one year of age. 
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5 c.c. of a 1 per cent solution is ample. This supplies from 7.5 to 10 mg. of iron. 
More than this amount is unnecessary and amounts greatly in excess are likely to 
be definitely harmful. Though babies need more iron than most of them get, the 
overzealous administration of iron rvill do more harm than good. 


VlTAMIX D 

Vitamin U as it occurs in nature or is produced by irradiation is of two larieties, 
one of animal origin related to cholesterol and the other of vegetable origin related 
to ergosterol. On a rat unit basis these two varieties have markedly unegual values 
for the chick and to a lesser degree for the human infant. The evidence maj be 
interpreted to indicate that approximately l.o times as many rat units of vegetable 
■source vitamin D are required as of animal source vitamin D to produce the same 
effects in the human. 

The smallest amount of vitamin D recommended to the public as being adequate is 
the amount found in irradiated milk, which contains 135 U. S. P. units to the quart. 
This amount of vitamin D will prevent and ultimately cure rickets in most instances. 
It lias been found also that cod liver oil concentrate dispersed in milk and cod liver 
oil separately have the same effects as irradiated milk when administered on an 
equal rat unit basis. 

Rickets prevention has had almost universal acceptance as a criterion of ade- 
quacy of vitamin B. If this is an acceptable criterion, 60 to 135 units of animal 
source vitamin B constitutes an adequate amount, instead of the 1,000 units or more 
in the recommended dose of 3 teaspoonfnls of cod liver oil. The discrepancy between 
these two recommendations is more than 600 per cent. 

Evidence has been produced to show that rickets prevention is not a criterion of 
sufficient vitamin B. Babies receiving irradiated milk or its equivalent do not grow 
as well as those receiving a larger amount of vitamin B. Balance experiments show 
significantly smaller retentions of calcium and phosphorus with irradiated milk than 
when the amount of vitamin B in 1 teaspoonful of cod liver oil is administered. If 
babies receiving irradiated milk have inferior growth and inadequate calcium reten- 
tions, this amount of vitamin B cannot be accepted as satisfactory. 

The minimum amount of vitamin B which will permit satisfactory growth and 
calcium retentions has not been determined, but it has been shown that the amount 
in 1 teaspoonful of cod liver oU is ample and perhaps in excess of the minimum 
requirement. It is indicated also that amounts of cod liver oil greater than 1 tea- 
spoonful will cause no further increase in growth or in calcium retention. Apparently 
the maximum beneficial effect is obtained with a 1 tcaspoonful dailv dose. 

I7ITAM1X A 


The general impression has obtained that vitamin A deficiency is infrequent in our 
general population. This opinion has been based on the relative infrequency of 
xerophthalmia and of night blindness. Apparently xerophthalmia depends on an ex- 
treme deficiency, and it is not surprising that this condition is uncommon. Because 
of the necessity for a marked deficiency in order to produce xerophthalmia, tliis con- 
dition could not 1)0 used as a criterion for le«scr but significant degrees of vitamin A 
deficiency. Similarly, night blindnc«s of .sufficient degree to be a cause of comnlaint 
cannot be a good criterion. Conclusions based on questionnaire surveys concerning 
the frequency of night blindness must take info consideration the fact that ro f ^ 
ophthalmologic examinations do not detect night blindness Jt 

nifieant degrees of night blindness of which the subicct is awsm ^ ^ 

than is usually asMimed. It is certain that moderate degrees of 

which thi' subject may lie unaware are cxccedinglv common Mindness of 
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Wlicn a specUil test for dark adaptation is applied, departures from the normal 
are found with considerable frequency. It is easily demonstrated that at least in 
the great majoritj' of instances these abnonnal results are dependent on vitamin A 
deficiency; when vitamin A is administered, the subjects develop normal dark adapta- 
tion. The great frequency with which vitamin A deficiency is found by this pro- 
cedure would seem to demand attention. If anything like half of the children of this 
country arc ingesting diets deficient in this respect, some kind of educational propa- 
ganda is indicated. It has been determined that a good diet containing ample vita- 
min -V can easily be selected from common readily available foods, inien such a 
diet is used, apparently -vitamin A concentrates arc not necessary. This fact being 
recognized, what should be the status of vitamin A concentrates? Should they be 
recommended for routine use or should their use be discouraged? Should vitamin A 
additions to foods be permitted? 

Educational propaganda directed by nutritionists and physicians to the mass of 
people at large has had and for a long time may be expected to have only a very 
limited effect. Propaganda sufficiently extensive to be effective is economically im- 
practicable, and to a considerable extent an urgent incentive is lacking. If we 
await optimistiealh' the time when all of the people will select good diets because of 
this t.vpe of instruction, many will continue to have dietary' deficiencies indefinitely. 

On the other hand, if we accept and encourage the commercial e.vploitation of this 
need, a potent incentive with economic backing and considerable initiative immedi- 
ately comes into the picture. Hesults will be more far-reaching and will be attained 
more quickly. If people persist in selecting foods containing little or no -vitamin A, 
what possible harm can come from additions of this substance to certain of the most 
common foods selected for this purpose because of their appropriateness as a vehicle 
for vitamin A and because of their wide.spread use? 

Observations on the Anti-Infective Action of Vitamin A and on Moderate 
Deficiency of Vitamin C 

S. W. Clausen, M.D., Kochester, N. Y. 

Within the past few years, exact knowledge of the chemical and physical prop- 
erties of vitamins A, B,, C, and D has accumulated with breathless speed. Methods 
for quantitative chemical estimation of carotene, the precursor of vitamin A, for 
vitamin A and for vitamin C are now available, methods which surpass in delicacy, 
exactness, and speed the biologic methods. For these reasons, workers sometimes 
ignore the fact that the chemical and physical methods are specific for the sub- 
stances in question only when certain criteria arc met. If not, conclusions based 
upon the use of the newer technic will Iw fallacious. Under properly controlled con- 
ditions, however, clinical results otherwise unattainable must result. AVith the pure 
vitamins now available, we shall be able eventually to settle with certainty ques- 
tions of specificity; to determine the actual requirements of these -vitamins under 
various conditions of age, se.x, and disease; to discover states of “ subclinical ” 
deficiency; and to ascertain the upper limits of safe dosage. Moreover, with pure 
vitamins, it is possible to avoid the untoward effects which may result from sub- 
stances which accompany the -vitamins in nature. 

Our own work has been concerned with the amalysis of fluids and tissues of the 
body for carotene, xanthophyll, vitamin A, and vitamin C. Two questions will be 
considered: (1) the anti-infective action of vitamin A, and (2) the application of 
the newer methods to the studj- of deficiency of vitamin C. 

The AxTt-IxrEmvE Action' or Vitamin' A 

McCollum in 1917 first showed that rats with xerophthalmia were liable to spon- 
taneous infections. This work has been confirmed and extended by many other work- 
cr.s. It has been shown that the spontaneous infections of the respiratory tract are 
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associated with the metaplasia of the respiratory epithelium characteristic of severe 
deficiency of %-itanun A. The lowering of resistance to experimental infection with 
the paratyphoid group of organisms in rats may be due in part to metaplasia of 
epithelium; but, since the barriers of the liver, spleen, and bone marrow failed to 
prevent bacteremia in the feeding experiments of Lassen, it is evident that some fac- 
tor other than epithelial metaplasia must be involved. In these experiments the in- 
fections were induced after the deficiencj' had fully developed. Bradford and Bojm- 
ton, and later McClung and tVinters, showed that rats receiving diets deficient in 
\-itamin A became susceptible to infection before loss of weight or any other sign 
of deficiency developed. This suggests that mild forms of vitamin A deficiency may 
be a cause of susceptibility to infection. This suggestion receives support from the 
studies of Webster and Pritchett, who showed that mice raised for generations on a 
diet hitherto considered adequate were less resistant to inoculation with mouse- 
tj-phoid bacilli than were other mice whose diet was supplemented by the addition 
of cod liver oil or butter. Topley, Greenwood, and Wilson were apparently unable 
to confirm this work, but in their experiments, the deficient diets were not begun un- 
til relatively late in the lives of the mice. In all the work so far mentioned, no 
analyses were made of the tissues for vitamin A. Some observations of McCoy and 
McCoord may serve to reconcile the different conclusions of the authors mentioned. In 
their work, rats of varying age were depleted of vitamin A, as shown by a negative 
Price-Carr test for vitamin A, and then infected with trichinosis. The young rats 
were invariably more susceptible than the controls which received supplements of 
halibut liver oil. The older rats — even though their livers were devoid of rdtamin A — 
were only slightly more susceptible than the controls. More work must be done, using 
other infecting organisms, various portals of entry, and other hosts. The study of 
the effect of a deficiency in fetal life or in early infancy, followed by normal diet, 
would also be of great clinical significance. The experimental work may be sum- 
marized by the statements; Frank deficiency of vitamin A in most animals leads 
to increased susceptibility to spontaneous and to artificial infections. There is no 
evidence that animals with adequate stores of vitamin A may be rendered more 
resistant to infection by administering carotene or vitamin A, although there is 
some evidence tliat some of the standard diets in use may be so improved. 

With this brief discussion of experimental results, we may now consider the 
evidence for tlie anti-infective action of vitamin A in man. Bloch in 1928 reported 
his verj’ extensive observations of xerophthalmia in Denmark and called attention to 
the frequency of severe infection in his 109 patients. Later he stated his belief 


that the liability to infection persisted even after cure of xerophthalmia. A liability 
to infection in xerophthalmia is, however, not evident in the reports of Spense or of 
Blackfan and Wolbach. Efforts to lessen the incidence and severity of infections in 
infants without xerophthalmia by the administration of cod liver oil, concentrates of 


vitamin A, or carotene have on the whole been unsuccessful. Erben reports suc- 
cess; Barenberg and Lewis, and Hess, I,cwis and Barenberg report complete failure. 
Helen McKay finds no increase in resistance to respiratory infections but reports a 
decrease in infections of the skin. We have noticed in the reports of the work of 
Hess and his colleagues that only 7 per cent of the infants were under the age of 
six months and that the diet in very early infancy was not described Therefore 
we have analyzed in our own cases the feeding histories from the age of two mnnfl,«’ 
We find rimt the addition of cod liver oil to the diet by the age of two months eon-' 
fers no mcrease of res, stance to rnfection during the first sLx months of life but 
that the addition of cod liver oil by the age of two months and the inclusion T 
tables after the age of five months appears to confer consideraWo ' ° ^ 
tween the ages of six and twenty-four months. Tin's effect die ”'=>5tanee bc- 
after the age of two years. The criticism that tlie contmt co 
parable with tlio^o receiving additions of vitamin t • j-o- 

n A IS difficult to meet, for these 
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C'l'-e'- arc l.iigelj tliilJrcn of f.iimlic': who f ule<l to follow all hiiul" of adMte. The 
results, howc^cr, suggest that the infant in oaili life niaj require leri inueh larger 
amounts of Mtamin A than in later life. Our own woik confirms the findings of 
several other workers that the liier at birth, e=pecialh in the case of premature in 
fants. contains icrj little Mt.iniin A and that colostrum is exceptionalh rich in 
carotene and in utauiin A AVe are at present studaing the iitaiiim A requirements 
of the fetus The blood of the iinibibeal aein .alw.ats contains more carotene than 
does that of the umbilical artcrj, whereas the aierage concentrations of iitamin A 
m lein and arteri arc equal A consenatnc, if not ver\ accurate, estimate shows 
that at the tunc of birth, the fetus inaj be receiving 3000 international units of Mta 
mm A as carotene per kilogram of weight each daj. AVc are planning to stiidi the 
clTccts of early administration of \itamm A upon subsequent tendcnci to infec 
tion in a carefulh controlled senes of cases 

The influence of adunni»tering citamin A to older children and adults upon re 
sisfance to infection has been the subject of man_\ conflicting repoits Mellanbj 
and his coworkers m lOdl claimed that a preparation of Mtamins A and P would 
lessen the incidence of postpartum fc\cr and applied to Mtamin A the unfortunate 
adjcctiic “anti infective. ” The term anti infectiie Mtamin' has sened to stini 
uKte the publication of much uncritical work. Holmes, Pigott, Sawjer, and Com 
stock administered one tablespoonful of tod bier oil a d i\ to a loluntecr group of 
industrial workers. The incident of common colds and the lo=« of time from work 
was less than in a group of “controls” who refu'cd to take cod Inei oil Ellison 
administered a concentrate containing Mtamins A and D in 000 alteinate cases of 
measles. Although the incidence of pneumonia and of otitis media was the same in 
both groups, the mortality was 3 7 per cent in the group recening the Mtamins and 
S 7 per cent in the other. Tlie fact tint the two groups occupied separate wards 
renders the CMdeneo less coniincing. Rccenth sacral other authois haie claimed 
that the administration of carotene lessened the incideme and se\ciit,i of respiratorj 
infections 

Equallj impressiio cMdence Ins been lecorded that the administiation of Mtamin 
.V during an infettioii does not lessen its seieriti. Sutlill, Place, and Segod ad 
ininistcrcd -100,000 IT. fs P. units of Mtamin A per dai to 509 children with scarlet 
feier. The incidence of otitis media was 9 4 per cent The expected incidence was 
11 3 per cent Alternate c iscs were not treated 

AVc have iii ide a similar studa, using carotene in scarlet feicr, with no beneficial 
results .Studies of the blood showed that the carotene had been absorbed, although 
the lead of blood carotene was less than that which was produced ba the same dose in 
conaalesccnt children. 

For sea oral jears we haao administered carotene in children liaing in foster homes 
Vn effort has been made to keep the experimental and control gioups as nearla 
alike as possible. AVe liaae been unable to obscrae anj lessening of the incidence 
of infection or ana decrease in its seacrita in the treated children 

Two chief criticisms can bo directed again=t the clinic.al reports- (1) It is dif 
ficult to bo certain that the experimental and the control groups are comparable, and 
(-) criteria have not been furnished that ,a deficienc.a of aitaiiiiii A existed in the sub 
jects From a stiida of carotinoid pigments of the blood in a large group of children, 
together with clinic.al histones of susceptibilita to colds, we liaae concluded that not 
more than 5 or 10 per cent of the children miqht haae been benefited by the adminis 
tration of carotene It is obaious that if subjects for the administration of carotene 
are selected at random, anx beneficial elTects max not appear on statistical anahsis 
AA’e need an cxtcnsixo experiment in which children xxith habituallx low blood c.irotenc 
are selected for a controlled test .Analxsis of the lixer, winch is the greit storehouse 
of xitnmin V, often shows a in irked decrease in persons who haxc died of scxcrc in 
foction This decrease in xilamin A i« not sufJicient exidencc that these persons 
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had suffered from a deficiency of vitamin A ijeforc tlie infection. Wo liavc found 
tliat the stores of vitamin A in tlie livers of rats arc depleted by infection and 
that tlie degree of depiction depends upon the severity and tlie duration of the 
infection. 

It may be concluded that tlie administration of carotene or of vitamin A cannot 
be expected to increase resistance to infection in older persons who are not suffer- 
ing from deficienc}' of vitamin A. Sufficient studies have not been reported of the 
anti-infective value of vitamin A in persons who actually are deficient. On the other 
hand, there is evidence that the young and rapidlj’ growing infant may require 
abundant vitamin A in order to develop resistance to infection in early life. The 
actual requirements of vitamin A for this purpose are not known. 

Test for Deficiency op Vitaiiin C 


In clinical conditions supposed to be due to deficiency of vitamin G, four diag- 
nostic tests have been proposed; 

1. The “Therapeutic Test .” — The condition must bo relieved by the administra- 
tion of vitamin G. The therapeutic test ma}- be carried out with pure cevitamic 
acid. A number of reports have appeared on the cure of scurvy and the relief of 
prescorbutic symptoms by this method. Some years ago, Theobald Smith observed 
that guinea pigs during the winter were subject to pneumonia, which tendency dis- 
appeared as soon as fresh fodder was available. These experiments have been ex- 
tended by von Euler, who has been able to show that fresh vegetables and fruits 
contain the anti-infective agent even after the vitamin C in them has been de- 
stroyed. These experiments are mentioned in order to show that relief of symptoms 
with fruit juices may not be proof that these symptoms are due to deficiency of 
vitamin C. 

2. The Capillary 'Resistance . — Gothlin and his coworkers, using a standardized 
technic for the Leeds-Eumpel test, report decreased capillary resistance in persons 
consuming a diet low in vitamin G. Dalldorf, using measured negative pressure, 
reaches the same conclusion. Both investigators find that the administration of 
vitamin G increased capillary resistance. The reports of Greene and of Toverud 
fail to confirm the claims of these authors. Abt, Farmer, and Epstein find no rela- 
tionship between the capillary resistance and the level of reduced cevitamic acid in 
the plasma. Hawley, Stephens, and Anderson, using a modification of the negative 
pressure method, observed no increase in capillary resistance in subjects after re- 
ceiving large amounts of orange juice or of cebione (Merck). In these studies the 
daily output of cevitamic acid in the urine was measured. Hawley has observed one 
case of scurvy in which a marked and prompt increase in capillary resistance followed 
the oral administration of cebione and another, in which the capillary resistance was 
normal. She has also observed one case of thrombopenic purpura in which there was 
a close correlation of capillary resistance with the intake of vitamin G over a period 
of many months. In several other cases of purpura no such correlation was observed 
Her observations seem to indicate that the discordant reports in the literature are 
not duo to differences in technic or interpretation, but depend upon factors not 
under.stood. It is obvious that the tests of capillary resistance are not reliable in- 
dicators of vitamin C deficiency at the present time. 


... Chnmcal Analyses of Vnne for I .Inm.n C.-Under proper conditions titration 
of urine with the indicator 2:0-diehlorj,heuolindopheno! i.s an accurate mea=„r r 
its content of vitamin C. The iodine titnation, reliable for , 

pounds. Using the dye method, Harris and his colleagues have stml 
urinary output of vitamin C is an accurate measure of tt,o tni i- c that the 

claim of Besr.onoff that infants under four months of age are ^ 1 ”^™'" ^'t 
vitamin G appears to Iki unfounded. Abt and his colleagues believe fimt U.Te'''''' 
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lion oC C, ob?ervcil by Bc.'-zoiiofT, is ivliolly explaiucd by the slo«' elimina- 

tion of the stored vitamin. Hawley is at pre!-ent cn};aged in a study of the vitamin 
C content of human colo.strum and riiilk. She has .‘-hown that an increase follows 
within an hour after the ingestion of orange juice. She is also ob.'erving the out- 
put of cevitamic acid in the urine of infants on various analyzed diets and finding a 
elo.'-o correlation between intake and output. She finds no evidence that the young 
infant is able to .sT,-nthesizo its ou-n vitamin C. \Vc have observed that patients re- 
ceiving diets for gastric ulcer are invariably undersaturated with vitamin C. In 
nephritis the output of vitamin C is likeh' to be low. This is in part due to the rapid 
disapi)caraner of vitamin C in the urine itself. The acid-ba.«e b.alance of this diet 
also affects the output of vitamin C when the intake is constant. Hawley and her 
coworkers have conducted an extensive experiment showing clearly that the measured 
output of vitamin C is reduced when the urine is alkaline. They have shomi that 
the lo.ss of vitamin, due to its desfiuction of oxidation in a medium as alkaline as 
the urine in question, does not wholly exidain their results. An e.xj)eriment invohdng 
the analysis of ti.ssucs of guinea pigs on various diets is in progress in the attempt to 
account for the findings. It is apparent that analysis of urine is an important and 
reliable method of investigation. 

4. Analysis of Blood and Tissues . — The reports of Abt and his colleagues indi- 
cate that analysis of blood ma 3 ' become a satisfactory' method for diagnosis of scurvy' 
and prescorbutic conditions. Our own obsen'ations. few in number, full}' confirm this 
opinion. Unpublished results of Clayton show that the tonsils contain abundant 
cevitamic acid and that the concentration depends upon the previous diet. She has 
observed a decrease in chronic infections but has not been able to show exceptionall.v 
low values in rheumatic fever. 

Co.N'cnusiON's 

The newer chemical and phj'sical methods for quantitative estimation of vitamins 
A and C afford useful tools for the investigation of clinical problems. Thej' will 
prove most fruitful as a supplement to accurate clinical observation. 

GEATIEAL DISCUSSION 

DR. JOHN ZAHOESKY (Sr. Louts). — I desire to bring up the question of 
overgrowth in infants. The high protein content of modern milk mix'tures fortified 
b}' concentrated vitamin has a distinct tendency' to product an overgroyvth. It is verj' 
common now to obtain the same growth in the first y'car yvhich yve formerly believed 
required tyvo j'cars. Jforeover, the fontanel is closed in so manj' of these infants at 
one j'car or less. The brain, hoyvevcr, docs not quite keep pace with this somatic 
groyyfh. The question yvhetlier this overgroyvth during infanej' is ultimatelj' advan- 
tageous or detrimental to the cliild requires .serious consideration. In animals the 
groyving period to maturity can bo shortened by' heay'j' feeding. Arc we going to 
shorten the period of childhood by' this superalinientation? 

In a study' of SO infants who were overgroyvn, yve find a distinct tendenej' for the 
weight to approach the normal after the infant is eighteen months old. This makes 
it necessary' that the child stop growing and, I believe, is the prime impulse in the 
nervous anore.xia so common at this period. The administration of vitamins A and C 
regardless of the rate of growth seems entirely irrational. The child stops eating 
but ho has to swallow viosterol. I am discouraging the routine u.se of the concen- 
trated vitamin during the summer months and after the third y'car. 

CH.MRALVN M. 1 VERIOTT. — Dr. Zahonsky- is to be congratulated on the excellent 
nutritional results he obtained. The good nutritional re.sults yvith generous feeding.^ 
last to adult life. 
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The observations of Gray on boys in. a private school showed that children of the 
better classes, well fed from the age of infancy, averaged distinctly larger than 
accepted normal standards. We know further that children today with better methods 
of nutrition are decidedly taller and heavier than the children of ten or fifteen years 
ago. 

DE. JEANS.— Mental tests show higher ratings for babies who grow well. For 
several seasons it has been observed that babies kept on low vitamin I) intake for ex- 
perimental purposes did not do well. I think that 1 dram of cod liver oil is enough 
even under poor conditions if the food is good. 

DB. JAMES A. WHEELEB, (Newtok, EAn.). — D r. Zahorsky stated that he 
wonders what will happen to the mental side of children by the newer feeding stand- 
ards. I have been informed by several men who have worked in the child guidance 
centers that the problem is not strictly confined to the child but is mainly one with 
the parents. Most of these parents were fed under earlier methods. 

DE. JOHN B. VONACHEN (Peoria, Ile.). — Since Dr. Marriott mentioned the 
possible relationship between a high protein intake and premature senility, it oc- 
curred to me that there might be some connection between this and progeria. I 
remember the ease of progeria because of its unusualness in that this child had 
taken between two and three quarts of lactic acid milk up to the age of almost three 
years. I saw her when she was about twelve years of age, not because of the high 
lactic acid milk intake but for the progeria. This child was so fond of the lactic 
acid that she preferred it to other raUks. I mention this because of its unusual oc- 
currence rather than it had anj’tliing to do with the progeria. However, I would like 
to ask Dr. Marriott if there could be any possible relationship. 

CHAIEMAN AIABEIOTT. — I doubt if there could be any relationship. 

DE. AIAUBICE L. BLATT (Chicago). — ^tVliat is the advantage of excess weight 
with monosaccharides? 


DB. .TEANS. — The large gains reported were in children who were 20 to 30 per 
cent underweight. Gains can be made better with a high dextrose diet than with 
fat. The increased gain tended to cease when the child had attained normal weight. 


DE. BLATT. — In considering the weight of a chEd, its chronologic age, its height 
whether it was premature or full term, and its build have to be taken into considera- 
tion. Children usually resemble their ancestors in stature. It does not seem impor- 
tant that a child be given additional food for no other purpose than to put on 
weight. In my experience, thin children enjoy quite as good health and are quite 
as long lived as are fat ones. Lack of weight due to disease is, in my opinion not 
well treated by feeding carbohydrate for the purpose of increasing weight. A gain 
in weight occurring in a child ill with an infection i.s u.^ually an indication of th 
rliUd’s Roncnil iniprovcmcnt. 

DE. AETIIUE F. ABT (Chicago). — What significance docs Dr. Marriott attach to 
the relationship, stressed by L. F. Meyer of Berlin, between fat and carbohydratl 
which IS a 1 to 2 ratio m breast milk? Meyer contends that the failure of eve.^ 
clTort with straight cow's milk has been solely due to its 1:1 ratio He fiirtt 
lievos that fat restricts, while carbohydrate favors water reteoHn 
the normal metabolism of the human infant the !•”’ ratio of fat t " V 
necessary. carbohydrate is 


CHAIRMAN MARRIOTT.— Most infants do . , 

tion of carbohydrate exceeds that of fat but that tV ^°***^'^ 

but that this IS not necessarily the case 
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Iiap boon rei)('atc(Ily demonstrated in the case of diabetic infants and children, in 
whom excellent nutrition has been maintained on high fat diets containing a minimum 
of carbohydrate. 

JIR. .TAV I. DL'R.VXI) (.Seattle, Wash.). — How much milk should a child take? 

CHAIRMAN M.VRRIOTT. — I do not know. It depends upon the child. If one 
refers to the experiments of Dr. Clara D.aris and the experience of children in the 
tropics, it is recognized that one gets good results with a varied diet. 

DB. .TE-VN.S. — The criterion may be the calcium intake rather than other food. 
Milk is the chief source of calcium. 

DB. EI’ON BO.SENSTEBN (Berlin', Germany). — At one time our children were 
getting a liter or more of milk. They rvere fat and had poor resistance. Lately 
we have given less milk, one-half liter, and more vegetables. The state of health on 
this schedule is better. The height of the population in Germany during the last 
fifty years has increased about 5 cm. In recent years the height of children was 
lessoned. There were various theories as to the cause of that. It was thought to be 
duo to lack of food after the war or duo to rickets that many ehildren developed 
before and after the war. Wc studied the growth of breast-fed and artificially fed 
babies and noted that the calcific.ation centers developed earlier with artificial 
feeding. 

DR. ZAHOB.SKV. — Does the incidence of rickets in infancy and early childhood 
have a tendency to produce shorter adults? I have a distinct impression that 
moderate rickets without deformity has no effect on the final height of the person. 
Or is this due to the fact that rickets occur generally in the infant who has a natur.al 
tendency to be tall? 

CHAIBM.VN M.\BRIOTT, — Many individuals who have had .severe rickets during 
infancy and early childhood remain permanently dwarfed. 

DR. JE.ANS. — I think that growth will be compen.sated later if the rickets was not 
too severe. I am not sure that the improvement in children referred to by Dr. 
Rosenstern is due to loss milk or to other food given. 

DB. B. FEINBEBG ( Pro viden'CE, B. I.). — I wonder whether Dr. Marriott has had 
any experience with small doses of thyroid in premature infants? 

CHAIBMAN iLVRRIOTT. — M'e have not had any experience in the use of tin'roid 
in normal premature infants. 

DR. M.ARTHA JI. ELIOT (New Havex, Coxx.). — 1. Dr. Jeans has indicated the 
efficacy of vitamin D in relation to growth. Does he think 1 teaspoon of cod liver oil 
will provide a sufiicient margin of safety? 

2. If 4(J() units are believed to be nece.ssary for optimum calcium retention, should 
additional vitamin D be given to infants and children besides that contained in 
irradiated milk? 

G. What is the easiest «ay to give the required amount of iron to infants? Is 
ferric ammonium citrate the best form? .Should it bo recommended routinely in 
well baby confereiice.s, or should it be considered as a dnig to be prescribed only 
by physicians? IVould it be your opinion that the Children's Bureau .should recom- 
mend the prophylactic use of iron in their publications? 

DR. JE.AN.S. — 1. From our data it is indicated that when 1 teaspoonful of cod 
liver oil is ingested, the retention of c.alcium and pho.sphorus approaches clo.sely or 
equals the maximum to be obtained. Pre.suniably nothing is to be accomplished 
by larger amounts of vitamin D, and 1 tca.spoonful of cod liver oil prorides a 
sufficient margin of safety. 
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2. It is my opinion tliat the umounl of vitamin D in irradiated milk as now pro- 
duced is insufficient for the best nutrition of the infant and that additional vitamin 
D should bo given. Tlie requirement of the child past infancy is not known. It is the 
general belief that the child i-equiros less than the infant, but the evidence for any 
belief is meager. 

3. Aluch thought must be given to the infant’s diet in order that sufficient iron 
may be obtained from food sources alone. It would seem a measure of safety 
to add one of the iron salts. Iron in the amount we have discussed could scarcely 
be considered harmful. Probably iron and ammonium citrate should not be stated 
as the best preparation, but it has seemed entirely satisfactory. The use of iron 
in the manner discussed should be considered from the nutritional point of view 
and could be recommended appropriately by anyone competent to give nutritional 
advice. I know of no reason why the Children’s Bureau should not recommend 
the prophylactic use of iron if the director so desires. 

BE. FRANK H. DOUGLASS (Seattle, Wash.).— When can we stop giving cod 
liver oil? When does rickets stop? 

DE. JEANS. — It is our own preference to continue the use of cod liver oil through- 
out the period of childhood. The additional amount of both vitamins A and D may 
be considered advantageous. 

Though rickets of the tj-pe caused by vitamin D deficiency is uncommon after 
two years of age, increased, and presumably more desirable calcium retentions are 
obtained, at least during the winter months, when cod liver oil or some equivalent is 
ingested. Increased calcium retentions appear to have a direct relationship to the 
prevention of tooth decay, which is so prevalent in childhood. 

DE. FEINBEEG. — 1. What are the relative merits of vitamin D present in certi- 
fied milk from cows on a ration of irradiated j'east and milk irradiated directly? 

2. Do you feel that additional vitamin D in form of cod liver oil is necessary? 

3. Do vitamin D concentrates have the same effect as vitamin D in the form of 
cod liver oil? 

4. The iren CiuesUen is very interesting. Do yon feet that the eempnrntively 
small dose of iron and copper, such as is present in some of the proprietary sugans, 
as Abbott’s cofron-maltosc, is sufficient to prevent a negative iron balance during the 
first few months of life? 

5. Are large doses of iron given to the mother during the latter months of preg- 
nancy effective in preventing nutritional anemia in the infant? 


DR. JEANS. — 1. Y'east milk is usually produced with 430 U. S. P. units of 
vitamin D to the quart and irradiated milk, with 135 units to the quart. Some 
have considered that the relative value of these two milks is directly proportionate 
to the vitamin D unitage. Even if yeast milk proves to be less potent than irradiated 
milk, on a unit-for-unit basis, the difference is not great and a marked advantage still 
exists in favor of yeast milk because of the greater vitamin D content. 

2. It is my opinion that the amount of vitamin D in irradiated milk is not sufficient 
to meet the needs of the infant and consequently additional vitamin D from some 
source is indicated. The amount of vitamin D in yeast milk probahly is sufficient 
For all practical purposes, it may be stated that vitamin D concentrates have 
the same effect as the ffitamin D of cod liver oil. When the dose is reduced to 
n.inimum levels the prohability that vitamin D of vegetable source is less notefit 
than that of animal source must be considered. It i.s geaerallv a.^rced that as 
minimum effective level more units as viosterol are required tiian'’as e.a ‘i- 
With eiistoiiiary dosages, however, this dilTcrenee need not I.e en ' • i ' 
both materials are commonly administered above the lev I •) because 

maximum physiologic effect. In considering a elioiee amon- vifamffi n 
one should not lo-e sight of a possible need for vitamin V ^ P'^eparations, 
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4. I do not know tlie iron content of cofron-maltope, but if it supplies 10 to 25 
nif,'. of iron a day, as I believe it does, this amount of iron is ample not only to 
prevent a negative balance but also to allow a good retention after two months of 
age. A negative balance during the period of hemoglobin destruction in the first 
two months docs not have the same significance as it does later. 

5. The store of iron in the liver at birth depends appreciably upon the iron 
intake of the mother. lYhen the mother’s intake has been low the store of the infant 
may bo negligible and also the amount of hemoglobin loss than normal. On the 
other hand, the liver storage is not great under the most favorable conditions. The 
later storage from hemoglobin destruction is alwaj’S greater and therefore more 
important than the amount present at birth. It has been found that ingestion of 20 
mg. of iron daily by the mother during pregnancy permits ample storage for her 
and the infant. 

DR. EARL IV. MAY (Detroit). — 1. Dr. .leans, have you used irradiated milk 
higher than 135 units? 

2. IVe have been using irradiated milk with 150 units and have found it most 
effective in the prevention of rickets and the maintenance of normal growth in the 
normal full-term infant. 

DR. JEAKS. — 1. IVe have not. Such a milk has not been available to us. 

2. The difference between 1.35 and 150 units to the quart is not great, and a 
marked difference in results ^vould not be expected. 

IVhat is normal growth? The growth curves of Stuart publi.shed in 1933 and of 
Kornfeld published in 1929 show greater rates of growth than those published by 
Baldwin in 1921. This indicates that nutritional conditions are improving. Even the 
more recent studies of Kornfeld and Stuart have included individuals who had been 
receiving poor nutritional care, as well as those whose care had been good. Perhaps 
wo .should think of the ideal growth curve only in terms of good nutritional and 
hygienic care. In such case the rate of growth uill be greater than that recorded in 
the Stuart and Kornfeld studies. Thus, good or optimal growtli represents more 
rapid growth than the published averages now available. 

DR. BLATT. — Throe children in my practice receiving vitamin D milk have had 
gastrointestinal disturbances as.sociated uitli diarrhea. Their diarrliea ceased on 
ordinary pasteurized milk, but the.v did not progress ns satisfactorily as do most of 
the children whom ive feed without the use of this irradiated product. They were 
more irritable, muscle and bone development was not as satisfactory, nor did 
thej' have the regularity of weight curve increase which I am accustomed to see in 
my practice. 

DR. JEAKS. — IVe have had no experience with irradiated milk causing diarrhea. 

DR. ROGER MOORE (St. Joseph, Mo.). — ^Dr. Jeans stated that 1 dram of cod 
liver oil was sufficient. IVill there be a deficicnej" of vitamin A in such a dose? 

DR. .TEAKS. — I do not know the infant’s requirement for vitamin A, but there 
has been no obvious evidence of vitamin A deficiencj' with such a dose. 

DR. F. W. SCHLUTZ (Chicago). — IVliat is the compar.ative prevalence of night 
blindness in urban and rural children, and what relation has this prevalence to the 
diet? 

DR. JE.\KS. — In our survey of Iowa children subnormal dark adaptation wa.s 
found in 20 per cent of the strictly rural group, 53 per cent of the village group, 
and in from 50 to 79 per cent of the urban group, the variation in the last group 
depending upon the economic level. It maj' readily bo assumed that the prevalence 
found has a direct relationship to the t\-pe of diet, inasmuch as improvement in the 
diet nearly always corrects the difficulty. 
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DE. BLATT. — 1. Is nigUt blindness liigber in cases with infection? 

2. Does carotene drop in the winter? 

DE. CLAUSEK. — 1. Cases with infection liavc a low carotene perliaps due partly 
to lack of appetite. 

2. Carotene is low in the winter and rises in March and April to a plateau with 
a slight rise and then a fall to January. 

DE, DTjEAIID, — 1. How old were the children with night blindness? 

2. Did any children with niglit blindness get cod liver oil? 

3. Did you find more infection in the group with night blindness? 

DE. JEANS. — 1. The ages of the children with night blindness ranged from six 
to fourteen years. Cliildren at other ages were not examined. 

2. Hone of the children with night blindness were receiving cod liver oil. 

3. No observations were made concerning the incidence of infections in children 
with night blindness. 

DE. IVHEELEE . — 1 should like to ask Dr. Jeans if after further observation 
on vitamin A experimentation he is still of the opinion that mineral oil destroyed 
the absorption of vitamin A in the intestine. 

DR. JEANS. — Mineral oil has a very decided 'effect in depleting the body of 
vitamin A, particularly when tlie intake of vitamin A is low or borderline as com- 
pared to the probable requirement. 

DE. WHEELER. — Can the photometer test be used as a standard for determining 
vitamin A deficiency? 

DE. JEANS. — The photometer is used as a means for detecting abnormal dark 
adaptation. Poor adaptation is caused by vitamin A deficiency in most, but not in 
all, instances. With these few exceptions, which are recognizable by ophthalmologic 
examination, the photometric test can be used as a standard for determining vitamin 
A deficiency. A new photometer is now available, which permits greater precision 
and ease of use than the one formerly employed. 


DE. DOUGLASS. — What is carotene besides vitamin A and pigment? I ask 
this question because of tlie favorable results we have seen in cases of albinism in 
which tlie administration of carotene in oil has increased tlie color of the retina. 
Is it due to pigment or vitamin A? 


DR. CLAUSEN. — ^The several isomeric carotenes are produced only hy plants. 
They are hydrocarbons with tlie formula C,,H,,. One molecule of beta-carotene is 
transformed in the animal into two molecules of vitamin A, an alcohol with the 
formula C„H„OH. It is not yet known whether carotene as such performs any 
special function in the animal body aside from its function as precursor of vitamin 
A. When large quantities of carotene are ingested, especially wlieu the carotene 
is not destroyed, the skin may become pigmented; it is possible tliat the retina 
may share in tliis pigmentation and tliat the process would be more apparent in an 
albino tban in a normal j^erson. 


DE. MAEGifEET NICHOLSON (Was...xotox, D. C.).-Is cod liver oil better 
than viostcrol? Docs the absence of vitamin A in viosferol make a differeLe? 

DE. CLAUSEN.— Comparative studies bv Hess ami Ty.,,-:.. : , 

flints receiving cod liver oil liad about as frequent and severe infSbnst 
receiving viostcrol and that large additions of vitamin \ * 1 , 'iHants 

carotene or lialiluit liver oil conferred no increase of resisfan-! , ? ‘’.’® 

conohulod tliat the milk of the diet furnished enough vifamir. i They 

b i.amin .A. ifowever, most 
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of the infant"; sfudiod In tlicm noie o\er cix inonfli= of ago. We hare, therefoie, com 
pared the incidence and "-cierity of infection in infants nlio rccencd cod lirer oil at 
least from tlie third inoiitli iiith the incidence and seieriti of infection in infants 
ulio did not. and ne haie found an appirent consideiable incieaso of resistance 
during tlie latter Iialf of the fir-.t loar of life Our work is open to the criticism that 
other factors than lack of iitamin A niai plaj rides in the control group of infants. 
T feel that loiir question can bo answered onlj when we know more about the 
lequiromonts for Mtarain A in the earh months of life. 

])!?. MAURICE J. LONSWAY (St. Lolis).— I should like to ask Dr. Jeans if 
he has seen any bad effects with larger doses of iron. We gi\c largei doses than 
he advises to premature infants, and it is our impression that thoi do quite well 
with no obsenablo ill effects. 

DR, JEAKS — Doses in excess of 25 mg. a day probablj will do no good. We haio 
obsened no actual harm from larger amounts, but we haie not studied the metabolic 
effects in detail. 

DR. BLATT. — Do premature infants letain iron? 

DR. JE-AN.'s. — They break doivn hemoglobin during the first two months and do 
not need iron during this period. The prematurch born infants we liaie studied 
haio retained ingested iron after two months of age. 

DR ABT. — 1. Do lou still believe in Bunge’s conception of the iron reservoir in 
the liier at birth? 

2. Wore the childien who had a iieg.atne iron balance on breast milk or cow ‘s 
milk? 

3. Was the specific dinamic action of protein t.akeu into account in the i allies 
jou gaie for creatinine excretion? 

4. Are there any references in the literature as to the absorption of cod liver 
oil? It IS not an uncommon experience, m calling at the homes of raj patients, 
to hate the mother slmw me the babj ’s diaper containing the stool and often a 
distinct separate oilj substance which looks and sujclK like cod liiei oil AVhen we 
state the optimal dose, must we not then allow foi the amount of non.ibsorbed 
oil (if a portion of the oral dose is not absoibcd)? 

5. Are tliere anj other experiments recorded in the literature besides those which 
Dr. .leans mentioned which substantiate the statement that spinach is a deniineral 
i7cr? 

DR. .TEANS — 1. Apparentlj a small store of iron exists norniallj in the Iner at 
birth. Howeier, this store is relativelj uniinport.ant when compared to the amount 
of iron which becomes available from the destruction of hcnioglobm in the earh 
weeks after birth. 

2. The infants watli a negative iron balance were recening cow 's milk. 

.1. No, this was not considered. It is probable that this factor relates more 
closclj to creatine than to creatinine excretion. 

4 I am not familiar with the literature on this subjeit. JIj statements concern- 
ing the dose of cod liicr oil were based on the usual or aierage utilization In iiij 
own experience, failure of utilization has been exceptional. In suih a ca«e it seems 
doubtful that increase of tlie intake will increase the absorption Some other 
source of vitamin D would seem indicmted 

5. Dr. f^chliitz and his coworkers have pointed out the lack of lalue of spinach as 
a source of iron for infants (.T. PrniAT 3: 225. lOol). 

Di H. G. PoNCUEr, Citicico, Ii.n 
Recorder. 



Academy News 


The anuunl meeting of Eegions I and II of the American. Academy of Pediatrics 
Hill bo held in Baltimore, Hd. The headquarters -nill be at the Behedere Hotel, 
Charles and Chase Streets. The following men are in charge: 

Louis C. Schroeder, Hew York, H Y., Cliaiiman, Region I; Phillip Van Igen, Hew 
York, H Y, Acting Chairman, Region I, Edward Claj'' llitcliell, Memphis, Tenn., 
Chairman, Region II; Baltimore Committee on Arrangements, Fred B Smith, 
Chairman, L Emmett Holt, .Tr , C Boring .Toslin, J. H Mason Knox, Jr , B. C 
IMiarton Smith. 

The following program has been announced 


Mondav, Hovembek 16 


9-30 AM Hurd Auditorium, Johns Hopkins Hospital. 

An Unusual Tj-po of Bono Djstrophj Resembling Paget’s Disease, With 
Presentation of a Case — ^Dr. Laslo Ka 3 di. 

Presentation of Two Cases of Poiphjria — Dr. Harriet G. Guild. 

Certain Aspects of Serum Therapy in Meningococcus Meningitis— 
Dr. Francis F. Schwentker. 

A Study of the Rate of Growth and Osseous Development in Hypo 
thjioidism and Dwarfism — Dr. Lawson Wilkins 

Hewer Concepts of the Achondroplastic State— Dr AValter Block. 

Tlic Ticatment of Gonococcal Vaginitis With Amniotm — Dr. Richard 
W. ToLinde. 

Tlie Cause of Icterus Heonatorum — Dr. Hicholson J. Eastman. 

Obsenations on Hjpertcnsion in Childhood, With Particular Reference 
to the Rheumatic State — Dr. Helen B. Taussig 

Renal Hj^perparatlij roidism — ^Dr Edwards A. Park 

Child Hygiene Program in Marjland— Dr. J. H Mason Knox and 
associates 


12:30 NOON 

1 00 P.M. 

2-00 P M 


Luncheon and meeting of state chairmen, Behedere Hotel. 
Luncheon at Welch Jlcmorial Library 


X raj Changes and Prognosis in Pulnion irj Tuberculosis in Young 
Children — Dr. Miriam E Brailej. “ 

Experiences With Suipcstifcr Infection in Childhood — ^Dr. John A. 
Washington 


A Stiuh of Chronic Hephiitis in Childhood— Dr Alexander ,T. Schaffer. 
Experiences M itli Esophage il Iniurj Following the Ingestion of Cor" 
rosnes — Dr I! Campbell Goodwin. 

The biirgK il Trcitmcnt of Bion<hioct-is,^_i)r P Rienhoff Jr 

-11,0 Possibilities of Actne Immun./ itioi. Against the Pnoumococcu’s in 
Different Age Groups— Dr. Llo\d D Pclton 
roiigenit.al Re .ding D.s ibil.li— Di^ Ix>o K-mncr and Dr \no„= r 
Mcl>esn. ' L 

The Stiidj of the Aiiemie Child— Dr. Hugh W Tosejihs 


Essentnl Pimiliil Lipenin — Dr 
Holt. Jr. 


1 nnciv X. .VHnard and Dr L 


Emmett 


7 on I M \nmnl binqint at Behedere Hotel 
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K'o\ ember 17 

9:30 AM. Wilcon ilenional Amphitheatre, tJniversitj of Alarjland Hospital 

Intracranial Hemorrliagc of the Ifeirbom. With Presentation of Cases 
Prcnouslj Treated — Dr. C. Loring Joslin 
Clinical Pathological Discussion of Birth Hemorrhage — Dr. Charles 
Baglej. 

Hi'pertension Associated With Embrional Adenosarcoma . A Eeport 
of Three Cases — ^Dr J. Edmund Bradlei. 

A Sfudi on the Feeding of 1111010 Alilk, Acidified JIilK, and Gelatinized 
Milk, llith Especial Beference to Calcium and Phosphorus Absorp 
tion — Dr I. Meranski 

Banana Therapj in Diarrheal Diseases — Dr Thomas A Christensen 
Acute Empjeaia in Children — Dr. Cjius Horine 
Xanthomatosis of Bone — Dr Allen Voshell 

The Vitamin B Complex An Experimental and Clinical Study With 
Special Peference to Growth and Constipation — ^Dr. A. H. Finkel- 
stein 

Complications of kecesson X.isal Infections in Children — Dr. Edward 
A Looper 

Presentation of a Case of Spontaneous Pneumothorax — ^Dr. Edgar 
Friedenwald and Dr Bowers Man“dorfer 
Persistent Piairia, Due to Congenital Urethral Malformation: A Case 
Report — Dr Fred B Smith and Dr. A. J Gillis 
2 00 p.jr Regional business meetings to be held separateh. There are a number 
of important questions to bo decided This is probably the most im 
portant session of the regional meeting It is earnestly requested that 
all members m attendance at the general meeting be present. 


The annual meeting of Region III will be held in Cincinnati, Ohio, Nov. 20 and 
21, 1930, with headquarters at the Nctlicrlnnd Plaza Hotel In addition to the 
scientific program given in three sessions, there will be a dinner on Friday eiening 
at the Netlierland Plaza Hotel with an interesting program 
The followang scientific program has been announced 

Feidat, November 20 

10 00 A M to 12 "00 NOON Netherland Plaza 

Use of Supraiital Technic in Studjang Children’s Diseases — C. R 
Eittershofcr 

Significance of Albumin Globulin Ratio in Nephrosis — H W. Robinson 
Relation of Hemoglobin Content and Red Cell Size to Age and Nutritive 
Condition — George M. Guest. 

Hj'poghccmn Versus Hj'perinsulinisra — Stanlej Dorst 
Stimulation With Histamine on Gastric Flow — Leon SchilT. 

On Significance of Repeated Tuberculin Tests — Waldo E Nelson 
Alkalosis — Glenn E Cullen 
2-00 P M to 4.45 P M 

Diagnosis and Treatment of Irritative Symptoms of the Central Nervous 
Svstem of the Newborn — Harold F. Dowmng 
The Premature Department of the Cincinnati General Hospital — Edward 
A. Wagner 

Behavior Problems of Children — E A. North 

Possible Relation of Various Tj-pes of 13 Colt to Enteritis — Merlin L. 
Cooper. 
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Benign Lyraplioeytic Jlcningitib (Af-eptic Meningitis) Frank E. Steven- 
son, Robert A. I^yon, and Clyde Dummer. 

Epidetnie of Fleurodjmia in Children in the Summer of 1J)35— Bobert 
McDonald, Barbara Hewell, and Merlin B. Cooper. 

PeUagra in Cliildren and Present Status of Pellagra— Tom D. Spies. 

Vitamin D Content of Serum — Josef Warkany. 

Belation of Liver to Ketosis — I. Arthur Mir.sky. 

Satup.d.vy, Kovembeb 21 

10:00 A.Jt. to 12:00 xoos. Children’s Ho.spital Be.search Foundation Auditorium. 

A Case of Congenital Heart Di.scasc IVith Familial History— Eobert 
H. Kotfe. 

Method of Blood Mateliing for Transfusions — Paul Hoxworth. 

Beport of an Unusual Condition Involving the Bones in a Ten-Tear- 
Old Boy — Leo S. Friedman, 

A Case of Unilateral Communicating Hydrocephalus Improved by 
Ureteral Dural Anastomosis — J. Victor Greenebaum and Henry 
Freiberg. 

Connection BeUveen Pyarthrosis of the Hip Joint and Pelvic Abscesses — 
Albert H. Freiberg and Joseph A. Freiberg. 

The Diagnostic LTe of Specific Antiserum in Intradermal Tests — ^Lee 
Foshay. 

Belation of Endocrine Di.sorder to Hereditary Deviations — Josef 
IVarkany and A. Graeme Mitchell. 


The fifth annual meeting of Begion IV rvas held on Oct. 22 to 24, 1936, in. San 
Francisco, Calif. An interesting scientific program tvas presented, and a business 
meeting for the Begion was held. Dr. Earl F- Meyer was invited to speak on “Keuro- 
tropic Viruses and the Diseases Caused by Them. ’ ’ 


Dr. Dorman E. Lichty, of Ann Arbor, Mich., has just been elected a member of 
tlie Academy. 


Dr. K. K. Allen, of Houston, Texas, died on Sept. 22, 1936. Dr. Allen was a 
fellow of the Academy and was one of the pioneers in pediatrics in Texas. He 
was very much loved in Houston and was a great friend of the young men. 


Dr. Charles Schott, of Chicago, HI., died Oct. 1, 1936. He was a fellow of the 
Academy of Pediatrics. 


Dr. Eohort K. Bewalt, of IViiiiamsport, Pa., a well-known pediatrician of that 
state, died suddenly .Inly 27, 1930. Dr. Bew.alt was a fellow of the Academy of 


The following appointments have been made by the Executive Board: 

Dr. A. Graeme Mitchell, of Cincinnati, to the chairmam-hip of the Committee on 
mittee '"''"'""''“'’“p but remains on the com- 
To the Committee on Medical Education, Subcommittee on Postgraduate Eduea 

Dwyer, Kan«.ac city, Mo. 


tion: 

Xn^hullc, Tcnn.; and Dr. Hugh I 
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TIio Jlicliipm Section of the American Aeademv of Pediatrics held its fall meet 
iiifl on Sejit. SI, IhKi. The members attended the meetings of the Pediatric Section 
of the Michigan State Medical Societj on September 24 and 25. 

Preceding the meeting a dinner nas held at the Hotel Statler in Detroit. Thirty 
members nere present to honor B. Cannon Eley. of Boston, nho nas in Detroit to 
■-poah lief ore the Michigan State Medical Society. Pollening dinner, reports 
of the committee appointed to cooperate with the State Health Department on 
matters pertaining to the Social Security Act and the Committee on Postgraduate 
Education were read and approicd. 

Tlie members decided to liold the ne\t meeting in January in conjunction with 
tlie meeting of the Detroit Pediatric Society. 

Edgar E. Martmcr, chairman for Michigan, announced tlie complete leorganiza- 
tion of tlic department of pediatrics at AVaync Unhersity, Detroit, and the accept 
anec of the position as head of tlie department of pediatrics by Thomas B. Cooley, 
past president of the American Academy of Pediatrics. 


News and Notes 


A bulletin announces the postponement of the Poiirtli International Congress in 
Pediatrics. The date is now definitely set for Sept. 27, 2S, 29, and 30, 1937. The 
Congress probably will be followed immediately by the Second International 
Congress for the Protection of Infancy. Dr. L. Emmett Holt, Jr., Baltimore, is 
secretary of the American committee. 


The Central New Tork Pediatric Society held its fall meeting in Schenectady 
on October 1. A clinical program was presented at the Ellis Hospital, and after 
a business meeting at the home of Dr. Frank Van Der Bogert, president of the 
Society, a dinner was «ened at the Mohawk Club, Dr. AMiitney, of the General 
Electric Company, addressed the dinner meeting. 

Pediatricians from Bochester, Auburn, AYatertown, Dtica, Schenectady, Albany, 
Troy, and Syracuse were present. 


On September 19 the Subcommittee on Child Hygiene of the Committee on 
Public Health and Medical Education, New York State Medical Society, held 
a meeting in New York City with Dr E S Godfrey, commissioner, state depart 
meat of health, soieral ofiiccrs of the state .Society, and a small group of 
pediatricians 

The plan of the meeting was to outline a piogram on child hygiene through the 
lanous county societies 


.V radio forum entitled “Growth and Derclopiiicnt of the Child"’ will be giion 
under the joint auspices of the National Congress of Parents and Teachers, the 
American Academy of Pediatrics, and the National Broadcasting Company. 

CoitMlTTFE 

Mrs. B. P. Izingworthy, president. National Congress of Parents and Teachers, 
Chicago; C. A. Aldrich, M.D , AVinnetka. Ill , and Henry F. Helinholz, M.D., Bochester, 
Minnesota, representing the American Academy of Pediatrics; Miss Judith C. 
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■\Valler, director of education, central division, iXational Broadcasting Company, 
Cliicago; Mrs. Jolin Sharpless Fox, Chicago, representing the radio forum committee 
of the Congress. 

1. Oct. 21, 1936 Introductory: What Is Growth? — Lawrence K. Frank. 

2. Oct. 28, 1936 Prenatal Growth— George L. Streeter. 

3. Xov. i, 1936 Gron-th of Infants— Harry Bakwin. 

4. Nov. 11, 1936 Growth of the Adolescent— Horace Gray. 

5. Nov. 18, 1936 Growth of Organs— E. E. Scaramon. 

0. Nov. 25, 1936 Our Ancestors — B. A. Hooton. 

7. Dec. 2, 1936 Does Like Beget Like?— Amos H. Hersh. 

8. Dec. 9, 1936 lileasurements of Growth — Harold C. Stuart. 

9. Dec. 16, 1936 Individual Variations in Infants and Children — Alfred H. 

IVashbum. 

10. Dec. 23, 1936 Foods and Growth — E. V. McCollum, 

11. Dec. 30, 1930 Chemical Elements and Their Part in Body Growth — S. Z. 

Levine. 

12. Jan. 6, 1937 Energj- and Growth — X. A. Weech. 

13. Jan. 13, 1937 Our Glands— E. G. Hoskins. 

14. Jan. 20, 1937 The Action of Glands on Growth— Oscar Kiddie. 

15. Jan. 27, 1937 Effects of Light, Sun, and Other Kays on Growth— Otto Glasser. 

16. Feh. 3, 1937 Heredity or Environment?— E. 0. MacDowell. 

17. Feh. 10, 1937 How the Mind Grows in Infancy — Arnold Gesell. 

18. Feh. 17, 1937 How Children’s Minds Grow — ^IValter E. Miles. 

19. Feh. 24, 1937 The Importance of Music for Growing Children — IValter 

Damrosch. 

20. Mar. 3, 1937 Emotional Development in Cliildren — ^John E. Anderson. 

21. lilar. 10, 1937 The Connection Between Mind and Body Growth — Bert I, 

Beverly. 

22. Mar. 17, 1937 Fitting the Course of Study to the Child’s Mental Develop- 

ment — Carleton IVashburne. 

23. Mar. 24, 1937 Education and Mental Growth — Frank N. Freeman. 

24. Mar. 31, 1937 AtlUetics, Exercise, and Fatigue in Growing Children — D. B. 

DUl. 

25. Apr. 7, 1937 Phi'sical Education for Growing Children — C. W. Savage. 

26. Apr. 14, 1937 Disease and the Doctor’s Side of Growth — Joseph Brennemann. 

27. Apr. 21, 1937 The Effects of Family Income on a Child's Growth — Martha 

M. Eliot. 

28. Apr. 28, 1937 The Effect of Child Labor on Growth — Eichard A. Bolt. 

29. May o, 1937 Growth of Children During Wars and Depressions — Carroll E. 

Palmer. 

30. May 12, 1937 Health Hazards in the Period of Growth — ^Louis I. Dublin. 

31. May 19, 1937 Old and New Thoughts About Growth— Henry E. Sigerist. 

Editor, Norman C. Mctzcl, M.D., Babies and Childrens Hospital, Cleveland, Ohio 
Music selected and arranged by Leon Machan, pianist, Cleveland Symphony Orchestra. 


Dr. E. Langley Porter retired as dean of the School of itedicine, Dniversity of 
C uliforniu, San I ranci^-co. or 

Dr. W. McKim Marriott, of St. Louis, aimointed 
Medicine and professor of experimental re.search University o/ Cal'f 
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Dr. .Ucxis F. Hartmann, of St. Loui.«, was appointed professor of pediatric.s, 
Scliool of Medicine, 'Wa.sliington t;niversity, and cliief of staff of tlie St. Louis 
Cliildren’s Hospital. Dr. Hartmann .■succeeds Dr. Marriott. Dr. Hartmann as.sumed 
liis dutic.s on .Tuly 1, lOttO. 


Tlic American I'ediatrie Society will liold its next annual meeting at University, 
Virginia on April 29, 20, and May 1, 1937. 


The following men have been certified 
.since the last report. 

Harry S. Altman, Mew York, M. Y. 

Louis Barasli, Kew York, M. Y. 

Walter Douglas Brown, Beaumont, Texas 
Fred W. Busli, Eoclicster, M. Y. 

Micliolas Boddie Cannady, Dothan, Ala. 
Charles Bowse Denglcr, Jackson, Mich. 

R. Bruce Eldredge, Omaha, Mcb. 

Edward Porter Esscrtier, Hackensack, 

M. J. 

George Julius Feldstein, Pittsburgh, Pa. 
Alfred Elias Fischer, Mew York, N. Y. 
Edward 0. Fitch, Houston, Texas 
James LeBoy Foster, Pittsburgh, Pa. 


by the American Board of Pediatrics 

Hugh C. Graham, Tulsa, Oklahoma 
Theodore P. Herrick, Cleveland, Ohio 
George Bussell Irving, Mew York, M. Y. 
Sidney David Kramer, Brookh-n, M. Y. 
Alfred Gustav Langmann, Mew York, 
M. Y. 

George P. Eaton, Los Angeles, Calif. 
Mathilde Loth, Mew York, M. Y. 

Maiy Schwartz Mewman, Brookljui, M. Y. 
Maurice J. Scarle, Tulsa, Okla. 

Harry M. Shapiro, Mow York, M, Y. 
Edwin August Socola, Mew Orleans, La. 
Edwin B. Weldon, Bridgeport, Conn. 



Book Review 


The Adopted Child. Eleanor G. Gallagher, Yoik, 3936, Beynal and Hitch- 
cock, p. 291. Price $2.50. 


This is a disappointing book. As a first book^^ on an important subject fre- 
quently bi ought to the pediatrician for discussion, it merits more of a review than 
the book inherently justifies. According to the cover blurb, it is a "complete book 
for the general reader, as well as a "handbook*^ for social workers, adoption 
agencies, etc. It fails to fulfill in a satisfactory way any one of these purposes, let 
alone all. There are a number of excellent chapters, as the historical introduction 
and the summary of state laws relating to adoption in the appendix. Bather than 
the sound critical discussion uhich \re are led to expect, the book as a whole turns 
out to be a somewhat emotionally biased special plea for the immediate separation 
of the illegitimate child from the mother, its immediate placement in an adoption 
nursery, and its placement into the adopting home when the baby is a few 
weeks old. There is much to be said in favor of this, but there is another viewpoint 
held by many intelligent and experienced people. Bather than critically present- 
ing the other viewpoint, which should be done in a "complete book" on the subject 
of adoption, the author indulges in an uncalled for tirade against trained social 
workers and cites a few stupid actions of trained workers to prove their incom- 
petence as a whole, simply because they disagree with the author's viewpoint — a 
fallacious and silly argument, as an equal number of stupid actions could be cited 
in regard to volunteer workers. Since some trained workers do not agree with the 
author’s views and are responsible, in her opinion, for laws requiring maternal 
nursing for a few months, away with the whole tribe of them. Since intelligence 
tests are not available for young infants, the author attempts to show intelligence 
tests are of no value and simply displays a rather limited appreciation of their 
value and functions. By a few citations from literature she attempts to show 
that artificial feeding is the equivalent or even superior to maternal nursing. 
Thus the book becomes a special plea to uphold a viewpoint rather than a sound 
balanced discussion of tlie subject of adoption. 

Wc arc not informed as to the author’s training, qualifications, and connections, 
except that we arc told that she has had many years of experience in adoption 
work. The reviewer would hazard from the text that it has been in connection with 


the Cradle in Chicago. The excellent work of the Cradle is well known and scarcely 
needs the defensive attitude of the author. She further refers to the splendid work 
of Dr. Chapin and his wife in Hew York and the Spence organization, and then 
rather naively remarks that, although there are many other adoption nurseries 
scattered throughout the United States, she is unfamiliar witli them. Excellent 
as the work of the Cradle undoubtedly is, it scarcely gives a broad enough back- 
ground to cover the entire field of adoption with its manv problems Tlie chief 
criticism against the adoption nur.scrics is that so far they have not taken advantage 
of tl.e.r unique opportunity to make a careful critical scientific studv of the devolom 
mont of , 1,0 infants they have placed. Such a study would do more to show the 
value, or vveakness, of the ideas the author defends than these manv pages of ner- 
sonal opinion. • per- 
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cliild s-liouU be told it is adopted. The child, howeicr, should ha\e been told long 
before he eould haie understood the “precious” letter inth iihich the author con 
eludes the discussion of this topic. 

The book is neither fish, flesh, nor foul. If the emotionalism and non gcriiiano 
control ersial matter had been omitted and the title changed to “Adoption Kurscries'’ 
the book would haic a plmc But l.ibeled as a “complete book” on the subject 
of adoption, it goes under false colors, and the renew er feels it an unwise book 
for physicians to recommend to uncertain minded and nonciitical p.irents who aic 
considering the problem of adoption. 


Errata 

In the article bj Martha M. Eliot et al. entitled “A Studj of the Comparatiic 
Value of Pod Lner Oil, Viosterol, and Abtamin D Milks in the Pieicntion of Bickets 
and of f'eitain Bisic Factois Influencing Their Efficacy” in the Septembei issue, 
the following corrections should bo made 

On pige .'•(il the last sentence aboio the illustration should .appear as the hist 
sentence of the first footnote. 

On page .IG" the following paragraph should be inserted after line 11: 

“It should be pointed out that the incidence of rickets among the colored inf.ants 
IS consistenth lower than among the white infants when the total groups giien 
the different tjpos of antirachitic agents are considered and that the s.anie tendency 
exists with few exceptions at the diffeicnt dosage leicis for each agent.” 

On page 371 the footnote to Table X should road: 

“Code: A,-, B,-, xcry slight,” etc. 


In the article, “The Problem of Dental Caries With Relation to Bacteria and 
Diet,” by Philip Jay, M.S., D.D .% which appeared in the .Tune, lf)3G, issue of the 
JoLT.x'AL, on page 729, line 4-1, the word “negntiie” should bo “positne”; thus 
the sentence should read: “It was subsequently obsened that the same proportion 
of canes free indinduals contained X. acidophilus agglutinins m the blood serum, 
whereas 70 per cent of the susceptible persons tested jicldod positive skin tests and 
contained cither no demonstrable acidophilus agglutinins or else agglutinin titers 
which were much lower than was ordinarily found in the caries free ” 


In the aiticlc, “The Premature Infant,” by ITilliaiii W. Sw.anson, JID., 
I'crnon E. Lennarson, M.D., and Fred L. Adair, M.D., which appeared in the July 
issue of the Jour.X'An, the reference to Dr. Blackfan on page 15, line 41, is incorrect. 
Ills name should not haio been mentioned in connection with the treatment by in 
iccting whole blood intramuscularly. 
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And it has these superior qualities : 
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WOMAN 

An Historical Gynecological and 
Anthropological Compendium 

By HERItfANN HBENRICH PLOSS 
MAX BARTELS AND PAtTL BARTELS 

PIEST ENGLISH VERSION EDITED BV ERIC JOHN DINGWALL 

3 volumes. Crown 4to. Over 2000 pagres, with more than 1000 illustrations In black and 
white and seven color plates. Beautifully bound. Price, $50.00. 

A midst the mass of litei’ature in all languages concerning woman and 
. her place in civilized and savage societies, there is one work which 
immediateb' springs to the mind of every anthropological student. Pub- 
lislied lialf a centurj' ago by the German anthropologist, Dr. Heinrich 
Ploss, this study of woman immediately became famous. The author 
collected material from a large number of sources, and had arranged it 
in sueli a waj’ that it was possible to gain a view of feminine life and 
occupation from an angle hitherto never attempted. 

C. Edition after edition followed, until in 1927 appeared the eleventh 
much enlarged German edition, which had been enriclied by hundreds 
of additional illustrations drawn from public sources, private collec- 
tions and secret archives. 

C. This is the first autliorized English version of this original and most 
revolutionary work. Under the general editorship of Dr. Eric J. 
Dingwall, wliose own contributions to the literature of sexual anthro- 
pologj' are well known, the work has been improved and enlarged to 
such an extent that it can in truth be called a gynecological and 
anthropological compendium containing exhibits of surpassing inter- 
est and curiosity. 

CL As the only authoritative monograph in its field, the work is indis- 
pensable to the anthropologist and gynecologist who wish to become 
acquainted with much material usually only to be found in obscure 
publications buried in foreign libraries. 

C. This is the most complete guide to the anthropological literature relat- 
ing to woman ever brought together in one work. Special terms of 
payment can be arranged. 

The C. V. Mosby Company — Publishers — St. Louis, Mo. 
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Dextri-Maltose 


Is Tested Bacteriologically 
During Every Stage 



TjVERY day that Dextri-Maltose is man- 
' ufactured, control samples for bacter- 
iological analyses are secured from certain 
points in the process which experience 
has shown give an accurate picture of the 
baaeriological condition of the product 
in the different steps of its manufacture. 
As a result of experiment and long exper- 
ience, it has been demonstrated that by 
exercising certain strict sanitary control 
measures and precautions, the bacteria 
count can be reduced to the point where 
the finished product approaches practi- 


cal sterility. In infant feeding the physi- 
cian proteas the vitality and resistance of 
the organism in every way possible, by 
using pasteurized or boiled milk, boiled 
water, and sterilized bottles and nipples. 
He therefore naturally prefers to increase 
this margin of safety by specifying 
Dextri-Maltose which is baaeriologically 
safe. Here where the life and health of 
the infant and the reputation of the 
physician are in the balance . . . value, 
NOT PRICE, IS THE TRUE MEASURE OF 
ECONOMY. 
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Dextri-Maltose 

Is Tested Bacteriologically 
During Every Stage 



■pVERY day that Dextri-Maltose is man- 
ufacmred, control samples for baaer- 
iological analyses are secured from ceaain 
points in the process which experience 
has shown give an accurate picture of the 
bacteriological condition of the product 
in the different steps of its manufacture. 
As a result of experiment and long exper- 
ience, it has been demonstrated that by 
exercising certain stria sanitary control 
measures and precautions, the bacteria 
count can be reduced to the point where 
the finished produa approaches praai- 


cal sterility. In infant feeding the physi- 
cian proteas the vitality and resistance of 
the organism in every way possible, by 
using pasteurized or boiled milk, boiled 
water, and sterilized bottles and nipples. 
He therefore naturally prefers to increase 
this margin of safety by specifying 
Dextri-Maltose which is baaeriologically 
safe. Here where the life and health of 
the infant and the reputation of the 
physician are in the balance . . . value, 
NOT PRICE, IS THE TRUE MEASURE OF 
ECONOMY. 


MEAD JOHNSON & COMPANY, 

.rrlo.. r'of'olot,.! c.-d Johi.on rrodorta 


Evansville, Indiana, U. S. A. 

t„ I, U.„r 


THK OF PCDIATHTCS 



More them any other regutarr whole-famUy cereal sold 
at populor prices from grocer's shelves.. .Ralston pro- 
vtdes richer food value plus a full/ wholesome flavor 
that oppeals to children and adults alike. 


WHOLE WHEAT 

Ralston is choice whole wheat, with only coarsest bran removed. 
That, of course, gives it, in abundance, all the body-building, energy- 
producing elements which make whole wheat one of our most im- 
portant cereal foods. 


DOUBLE-RICH IN VITAMIN B 

Pure wheat germ is added to Ralston in quantities sufficient to make 
it 2p< times richer in vitamin B than natural whole wheat. As a 
director of diets, you will realize the value of such a “double-rich” 
cereal as an aid to keeping appetites normally eager — promoting 
growth and general well-being. 


CONVENIENT and ECONOMICAL 


Ralston cooks quickly — is all ready to serve as 
it comes from the pan. Generous servings cost 
about one-half a cent. For a Research Laboratory 
Report and samples of “double-rich” Ralston 
use the coupon below. 

RALSTON PURINA COMPANY, Dept. JP, 
121 Checkerboard Square • Sahtt Louis, Missouri 

Please send me a cony of your Research Laboratorj' Re- 
port and samples of ‘Moublc'rich" Ralston Wheat Cereal. 

Kame 



M.D. 


Address. 


(Thii l.rn^rol torctjlerzs o/ tHr (Jr.i'Cil SruJej) 
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'eadiiy: as similable fat 

- - an essential in 
FEEDING THE PREMATURE 


I N a recent study of fat metabolism in infants, Holt, Tidwell and Kirk* 
report that olive oil showed the highest percent retention (95.1%) of 
all fats studied but one, olein (97.5%). These authors found the fat 
of SIMILAC (which is 20% olive oil) showed a better percent retention 
(92.6%) than butter fat (88.9%)— and as high a retention as breast milk 
fat (92.4%). 

To quote these authors — "the differences in fat retention on these various 
fats as shown on normal infants are not great; for the normal infant it is 
probably immaterial whether he absorbs 85% or 95% of his fat intake. It 
seemed possible, however, that in subjects who have difficulty in fat assimi- 
lation, such as premature infants, the observed small differences might 
become large differences. A few observations made on premature infants 
and twins have borne tlus out — .” 

The observations referred to covered only three prematures fed on differ- 
ent fats, but showed an average of 78.4% retention for olive oil as com- 
pared to only 52.5% retention for butter fat. 

♦Holt, Tidwell and Kirk. Studies on Pat Metabol- 
ism in Infants — Acta Pediatrica, Vol. XVI, 1933, 


has given noticeably good results in 
feeding the premature infant. One 
of the reasons lies, as here pointed 
out, in the composition of its fat. 
Another reason is its consistently 
zero curd tension. The finer the 
curd the greater the surface area. 
The greater the surface area the 
more exposed are the fats, carbohy- 
drates, proteins and salts to the di- 
gestive enzymes. Result . . . the 
food substances are more quickly 
and readily utilized. 

SIMILAC is made from fresh skim 
milk (casein modiHed) with added 
lactose, salts, milk fat, and vege- 
table and cod liver oils. 



SIMILAC is well assimilated by the immature 
d^esUve tract ol the premature indicates how entirely suit- 
able it is tor all those infants who are deprived of breast milk. 

M & R DIETETIC LABORATORIES. Inc. Columbus, Ohio 
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THE JOURKAH OF PEDIATRICS 


"THE HEAD 

WAXETH TOO GREAT" 

Whilst the Legs and Lower Parts Growe Not Strate 



VIOSTEROL 


Concentrated. Easily ad- 
ministered. Palatable. Free 
from all fishy flavor. Uni- 
form in potency. Accurate 
in dosage. Rapid in action. 

• 

Manufactured by: 

ABBOTT 

MEAD JOHNSON 
PARKE, DAVIS 
SQUIBB 
WINTHROP 


T he Dark Ages, when rick- 
ets was known as the Eng- 
lish malady, did not end six 
centuries ago. As late as 1920, 
it was said that "every child 
in Central Europe was . . rick- 
ety." As civilization advanced 
and people obscured their 
bodies from the sun under- 
neath clothing, lived behind 
glass and under city-wide 
clouds of smoke, bone de- 
ficiency disorders grew apace. 

But now — the sun never 
sets. The prevention and cure 
of rickets, through the use of 
Viosterol products, are securely 
in the hands of the medical 
profession. 

In 1924, Dr. Harry Steen- 
bock of the University of Wis- 
consin, announced his process 
for the use of ultra-violet rays 
in activating certain substances 
with Vitamin D. Rve years of 
intensive clinical and experi- 
mental research followed — 
established the technique for 


producing an accurate, stand- 
ardized, highly concentrated 
source of Vitamin D which 
could surmount the barriers 
that civilization had erected 
against the health-giving sun. 

Finally, in 1929, Viosterol, 
was made available for med- 
ical prescription by five of the 
leading pharmaceutical houses 
of the United States. Today, 
every' physician can prescribe 
Vitamin D through Viosterol 
with accuracy and confidence. 

In this great development, 
so essential to the welfare of 
the human race, the public 
spirit and foresight of these 
pharmaceutical licensees de- 
serx’e no small place. TTiey 
recognized that public and 
professional confidence must 
be won and held. They will- 
ingly helped to establish the 
plan under which Viosterol 
is kept to inviolable standards 
and fairly priced for broad 
usefulness. 


* WISCONSIN ALUMNI RESEARCH FOUNDATION 


M A D I S O N *AcorporatIonnotforpn\atcprofit...foundcdjnl935...toacccptandacimin* 
WISCONSIN istcr, >oluntariIy3ssiimcd patents and patentable scientific disco\cricsde\c!opcd 

at the Universiti' of Wisconsin Bj’ continuous biological assajs, the public 
and professional confidence m accurately standardircd Vitamm D is main- 
tained AM net a\-3il* 3bo\c operating cost*- arc dedicated to saentiftc research 
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Seven to ten 
days are re- 
quired to re- 
move the calci- 
um phosphate 
, . . six tveeks 
to complete 
Knox Gela- 
tine, 


Analysts 
Knox Gelatine 

Protein amino 
acids) 85.0-86.0^1, 
Calcium Phosphate 

1.0- 1.25% 
FatOess than) 0.1% 
Moisture 

13 . 0 - 14 . 0 % 
Carbohydrate Nil 


Knox Gelatine 
exceeds in qual- 
ity all U.S.P. 
standards ... no 
carbohydrates 
. . . pH about 6.0 j 
. . . bacteriologi- 
cally safe. ! 

Of interest in 
the treatment of 
muscular dystro- 
phy is the 25% 
glycine in Knox 
Gelatine. 








^jfmntne 

h 'n a Plate 


CONVALESCENCE 
aWGELATINE U.S.R 

Gelatine brings the convalescent not alone an excellent source 
of protein and calories, but an improved psychological outlook. 

Knox, the pure, sparkling gelatine can be blended as a 
vehicle to make innumerable dishes . . . interesting, appetizing, 
colorful . . . tempting to eye and palate. 

The high percentage of protein in Knox Sparkling Gelatine 
(over 85% ) is promptly digested and utilized for body build- 
ing and energy. 

An uncommonly fine product— Knox Gelatine. For the con- 
valescent, tubercular, high -protein, post -operative, diabetic 
and infant diet -where higher protein content is desirable. 


KNOX 


SPARKLING 

GELATINE 



KNOX GELATINE LABORATORIES, 459 Knox Aveaue, Johnstown, N. Y. 

vend mr rUKK your nc%v hooWots. '‘Gelatine In DJnr- ' 
rhrn nnd ‘'Gelatine In the DJet of the Afred.** 


.State 
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PHYSIOLOGK 

RHYTHMICITY 

Agarol creates no intestinal hurricane, it 
acts in harmony with the gentleness and 
rhytlimicity of normal peristalsis. The 
intestinal contents are softened with un- 
absorbable mineral oil, the fecal mass is 
kept pliable and passes out with ease 
through the lubricated channel. There is 
no excess of mineral oil to form lakes 
and cause leakage. There is no "peristaltic 
rush” with Agarol, but its phenolphthalein 
content affords adequate stimulation of the 
intestinal musculature to assure thorough, 
painless and timed evacuation . . . Pleasant 
taste adds to the desirabilitj’’ of Agarol 
as a therapeutic measure in acute and 
habitual constipation. Write for a trial 
supply on your letterhead. 
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AGARDL 

Bottles of 6, 10 and 16 ounces. Average dose 
is one tablcspoonful. 

WILLIAM R. WARNER & CO., INc. 
113 West 18th Street, New York City 
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For Greater Ease of Administration 


The 

Time-Proved Vitamins 
of Cod Liver Oil 

Concentrated in Convenient, 
Palatable Forms 

The vital therapeutic factors of Cod 
Liver Oil — the natural-source vitamins A 
and D — now can be prescribed in modern 
dosage forms to suit the needs of every 
type of patient. 

White’s Cod Liver Oil Concentrate se- 
cures the full cooperation of your patient 
because each form is so easy to take. 

Furthermore you are a.ssured that the 
product you are prescribing 

1. Retains the ratio of “A” to “D” 
characteristic of Cod Liver Oil, as de- 
fined in the U.S.P. XI. 

2. Is 100 times the potency of Cod Liver 
Oil.* 

3. Is uniform in Autamin potency — con- 
trolled by liiological assays repeated 
at everj' important .step throughout 
the manufaeturing process. 

4. Is not foilificd by materials from 
other sources. WHITE LABORA- 
TORIES, INCORPORATED, 113 
NORTH 13TH STREET, NEWARK, 
N. J. 



FOn INFANTS: 

Liquid Concentrate for administration in 
drop dosage. Usual prescription price §1.00 
for 5 rc. — the equivalent of 120 teaspoonfuls 
of Cod Ll\er Oil.* 


pon CUILBRKX ANr> ADULTS: 

Concentrate in tablet form. Usual prescrip- 
tion price §1.00 for 100 tablets — the equiva- 
lent of 100 teaspoonfuls of Cod Liver Oil.* 

FOR LARGKR DOSAGE: 

Con'*entrate in capsule form. Usual pre- 
scription price is .^1.00 for 24 capsules (3 min. 
each)— -the equivalent of lOS teaspoonfuls of 
Cod Liver OU.* 

Larger package*; at o\en more 
economical prices 

•U.S.P.XI — Minimum Standard. 


Promoted 



LIQUID TABLETS 





/ 


COD LIVER OIL CONCENTRATE 

White’s Cod Liver Oil products are not advertised to the public, but are 
promoted exclusively through the medical profession. 
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The Bahy Reguhtes 
Breast Feedirg 


SAFE 

WEANING 

to 

BOTTLE 

FEEDING 



The Doctor Regulates 
Bottle Feeding 


I NFANTS should be weaned from the breast at eight months. The season of 
the year is immaterial with modern knowledge of nutrition and hygiene. 
Gradual weaning is desirable. It is accomplished by progressively increasing 
the number of bottle feedings in substitution for the breast feedings. 

The formula consists of 6 ounces milk, 2 ounces water, 2 teaspoons Karo 
for each bottle— one the first week; two the second, etc. The schedule for addi- 
tional foods remains the same as during nursing. But babies unaccustomed to 
the bottle often refuse it as long as the breast is available. Then abrupt weaning 
becomes necessary, some person other than the mother giving the feedings. 

The formula in abrupt weaning prepared for the entire day consists of 24 
ounces milk, 8 ounces water, 3 tablespoons Karo, divided into 4 feedings, 8 


Feeding 

1st Week 

2nd Week 

3rd Week 

4th Week 

6:00 A.M. 

Breast 


Breast 

Bottle 

10:00 A.M. 

Breast 

Breast 

Bottle 

Bottle 

2:00 P.M. 

Breast 

Bottle 

Bottle 


6:00 P.M. 

Bottle 

Bottle 

Bottle 

Bottle 


ounces each, at 4 hour intervals. The formula can be concentrated once the baby 
is adjusted to the bottle feeding. 

Karo is a mixture of dextrins, maltose and dextrose (with a small per- 
centage of sucrose added for flavor ) practically free from protein, starch and 
minerals. Karo is a non-allergic carbohydrate, not readily fermentable, well 
tolerated, readily digested, effectively utilized and economical for both the 
baby and the budget. 

Corn Products Consulting’ Service 
for Phjsicbns is available for fur- 
ther clinical information regard- 
ing Karo. Please Address: Corn 
Products Sales Compan)-, Dept. 
Pd, 1 7 Batter}- Place, New York 
City. 
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f-e » liUui^c n1porta^t four- 

^lelvkCti t‘ie brtttlcs uiuillv being preferable 
.jb ^ifv.e t’ii» alio %5 the infant oppurtuniiy 
more complete empt> mg of the r omach 
ncn at bojv terrpcra'ure or shelly 
i/If tn Ajj^tjonal JnrurKinca of 

« 

the tc«.*iniqu" of 
fecJing should 
ji>i^t^inics of 
• "*■ Ivmg 



Nursing nipples, as you know, 
are a not infrequent cause of 
infantile colic. They may also 
be a contributing factor in cer- 
tain types of malformation of 
the mouth. 

The concise treatise — "Bottle 
Feeding,” by a practicing pedi- 
atrician, throws new light on 
several important points in this 
connection. 

You will find it worth having 
in your reference file. It is free. 
Mail this coupon today. 



COUPON 



DAVOL RUBBER COMPANY— Dept. JP-12 
Providence, R. I. 

Gemlcmen: Please send me a copy of Boult Fttding in 
Rtlafon to Infant, h CoUt and Malformation of tht Mouth. 

Kamr. . 




-Oty^ 


Thf}f /rnlVfj for diitn. 

lutivn ciihin fAr L'n\*ed tidn or.'y 
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CARTOSE 



— on solid ground 

if a mixture of maltose-dextrin-dextrose-sucrose carbohydrates for 
supplementing milk in infant feeding, and is noiv widely approved. 


Dr. Grover F. Powers. New 
Haven, Conn., discusses carbo- 
hydrates in a recent article on 
“Infant Feeding.” We quote in 
part: 

“Too much emphasis has been 
placed on the fact that the milk 
sugar of all animals is lactose.” 
.... “If milk is the basis of the 
infant’s food, the lactose so given 
almost certainly meets the mini- 
mum requirements for that sub- 
stance . . . .” 

“The advantages of a mixture of 
added carbohydrates, when any 
but small amounts are used, 
probably rest on solid ground. 
Since a variety of enzymes are 
required for the digestion of a 
variety of carbohydrates, the ab- 
sence or reduction in amount of 
any specific enzyme will likely 
be associated with less digestive 
disturbance if this food element 


is fed as a mixture of small 
amounts of several carbohy- 
drates rather than as a large 
amount of a single sugar or 
starch. Moreover, under such 
circumstances the availability of 
the products for absorption is 
spaced, the varied influences on 
bacteria and yeast of different 
nutrients are achieved, and the 
hydragogic effect of the milieu 
is lessened . , . 

“Laxative effects are probably 
promoted by increasing the rela- 
tive proportion of malt sugar 
over others, but it is important 
to recall in this connection that 
many of the commercial products 
containing maltose are mixtures 
not only of sugar and starch but 
of salts and other substances 
largely unidentified, which may 
well cause the laxative action.” 
— Journal A.M.A.~756; Vol. 
105, No. 10; Sept. 7, 1935. 


Carfosc contains no irritating organic or inorganic impurities to 
cause laxative action. Cartose has introduced a new standard of 
bacterial purity, and is made expressly for the physician. 


HIDEX 


a high dextrin carbohydrate powder 


made only of dextrins and maltose to provide a sloivly digestible 
and relatively non.fermentablc addition to milk for infant feed- 
ing. Because of its high dextrin content, it has an especial ad- 
vantage in the presence of diarrhea, and in cases where intestinal 
disturbances are due to excessive fermentation. 


SCiENTIFIC SUGARS CO. 


Indianapolis, Indiana 
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TO B£ SUR£! 


• Prove the vitamin contcntl Thai’s the most im- 
portant step in manufacturing vitamin products. 

Abbott Laboratories meet that obligation 
Many thousands of rats arc bred, ra^ed an^ 
annually in Abbott vitamin assays. The bio M^y 
lalwralory is modem and completey-cven to being 
air-conditioned. Every rermcmenl in technic con- 
tributing to accuracy is employed. 

Under such ideal conditions the ’S^tamm A ^d U 
contents of each lot of Abbott’s Hal, ver 0.1 iiilh 
Viosterol arc determined according to Standard 
U S P. requirements. Though colorimetric and spec- 
lro«i»pic assays arc also used, all claims arc based 
S^Ln bio^ssay rcsalls. Further assuronce of 
cxccncnm is in the fact that the entire 
of fish liver oils used is in Abbott s 
control throughout. Oils of «"bnoim or.pn or fm- 
eign processing never becloud certainly of quality 1 
Finally, to rnahe sure your patients receive every 
vitamin 'unit claimed, samples of released |o|s 
kept and bio-ns,saycd at intervals to venfy stability 
U is no secret that there arc vitamin products of 
varying potency and clouded 

sale. Considering that, the ndvontogcs ofM RITIlSG 

vour prescriptions for Haliver 0,1 ivith V.^terol- 
ai.d .s,Ky. 7 ym 3 Abholt-arc self-evident. It is one 
wav that vou can always lie sure your patients gel 
the uiiilH of Vitamins A and D you intend. 



Abbott’s Haliver Oil with Viosterol is Couni 
Accepted. It is available in prescription pharmac 
everywhere in 3-minim soft, clastic capsules ivh 
are entirely tasteless (boxes of 25, 100 and 25 
and in vials (5-cc. and 50-cc.) with special droppi 


ABBOTT’S HALIVER 01 


WITH VIOSTERO 



ABBOTT IJtBOIlATOBIIbS 
Norlli Cliicap:o,IHinoi<< 


Send me FREE sampler of Aldwll’s Haliver Oil 
Viosterol capsules and vitamin literature. 


Address^ 
City 
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Eli Lilly and Company 

FOUNDED i876 

^Makers of ^Medicinal Products 



T)i(tl>(les metlUus wits discovered in this six-year-old child during an attack 
of acidosis eight days before these photographs were made. M the time of the 
picture she was sugar-free on three doses of Jnstilin daily and had already 
mastered the technic of Jnsnlin administration. 


THE PROSPECTS OF A 

iruhotil Jiisiiliii 

1. Hunger 

2. Stunted growth 

3. Irregular school attendance .... 

4. Coma and death 

5. Fear of the needle 


DIABETIC CHILD 
ll^lb JiistiUii 
Sufficient food 
Normal growth 
Normal mental development 
Freedom from fear 
Development of self- 
discipline and persistence 


Tlic histor)' of Insulin is "one of the most triumphant and thrilling 
stories in all the histoo' of medicine." 


ILETIN (INSULIN, LILLY) 

The First Insulin Commercially Available in the United States 


TIME -TRIED ' PURE r STABLE f UNIFORM 


Prompt Jlttention Qiveu to Projessioual Oucfttiries 


PRINCIPAL OFFICES AND LABORATORIES, INDIANAPOLIS, INDIANA, U.S.A. 
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The only available product 
made from milk only which, 
when liquefied, results in for- 
mulas approximating human 
milk in percentages of milk 
fat, milk protein, milk sugar 
and minerals (ash). 


No laitj* advertising. No feeding directions given except to physicians. 

For free samples and literature please send your professional blank to 

NESTLE’S MILK PRODUCTS, Inc, 


Dept. L 


155 EAST 44th ST., NEW YORK, N. Y. 
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^ WIND SUCKING 


"ITinrf sucking . . ■ due to use of nipple uhich 
does not conform to the shape of the infant's 
moutfn * Holt A^D IIo^'LKND 


"// the bahy suailotcs air tchile nursing and 
vomits, different nipple should be tried.''** 

Mon«E, ■^VyMAN AAD IIiix 

Hygeia Bottles may now be had in the three 
shapes of teats shown at the left. 


^ CARELESSNESS 

"Nipples that can be turned inside-out and 
easily cleaned should be selected."*** in^,5 

Hygeia Nipples can be easily inverted, also 
this wide mouth bottle has no shoulder to 
collect dirt. 


^ NIPPLE COLLAPSE 

"It is impossible to suck on a bottle tdthout 
making a vacuum Jvhich collapses a soft nipple."] 

311011*51., W\MKN AND llltL 

Only the Hygeia Nipple has a re*cnforcc(l base 
that resists nipple collapse. 

• of Infancy and Childhood, TS’en York, 

Api>Ieion*Ccniur>. 1933. 

** Tlir Infant and Younp Child, Philadelpliia, Saundera, 
1929. 

Fc^dinp and i* “ * *•* ’ ■ i T 

ICIiildlinod. VI ! 

The Infant ar ' ! «' . , 

1929. 


11 Y P C I A NURSING 

n I W C I M BOTTLE AND NIPPLE 


ADVERTISE3IEXTS 
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COMPLEMENTARY Feeding, and for COMPLETE Feeding 


Because S.M.A. resembles human breast milk S. M. A, is made especially for infant feeding, 
in so many* respects, S.M. A. may be used inter- It is an adaptation to breast milk, designed 


changeably with breast milk, either for a 
supplementary feeding at certain hours, 
or as a complomeniary feeding each time 
after the infant has drained the breasts, 
or whore breast milk is lacking entirely. 



solely for infant feeding, instead of 
for use in coffee and miscellaneous 
other ways. ^ ^ ^ ^ 

Samples and literature are freely 
available to physicians upon request. 


S. M. A. CORPORATION 


« CLEVELAND, OHIO 


*S M A n food for {nfxints dcri\cd from tubercuHn tested cows' miiir fnt 

fot» inclufiinc bioloeicalU- tasted cod iivcr Ll- wtlT’^ihe 

f.t. c.,bor„drn,e. and ash, ,n chendcat l°f tr"ra^i^^"n'XS 
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LACTOSE IS WELL TOLERATED 
BY INFANTS . . . EVEN 
IN HIGH CONCENTRATION 



Clinical studies, conducted during recent years, prove that lactose can be fed 
to infants, even in high concentration, without causing diarrhea. 

Milk Sugar is a safe and satisfactory carbohydrate for use in the modification 
of cows’ milk. Merck Milk Sugar has been relied upon by physicians for more 
than 40 years. It is of the highest purity and is produced under strictly sani- 
tary conditions by MERCK & CO.lnc., MaKufacti/rhig Chmhts, Rahway, N.J. 



■llLJilli’ 

MILK SUGAR ' 


• UCTOSf* 


M i I'd irio ■ i iVtf 


MERCKv . 
-MILK SUGAR 



ADVERTISEMENTS 
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NEW SCIENTIFIC DEVELOPMENT 

SAMPLE FREE 






Wrong M'ny night 

Developed by a group of pediaincian* 
through extended tnah in difficult feed 
mg case*, the NursRitc Nipple has 
proved correct m principle and po*- 
*cssed of numerous important 
advantages. 

Nur«es pronounce this new nip 
pie an unqualified success. The 
patented air valve regulates the 
Row of milJt through control of, 
the vacuum — nearest approach' 
to nature 

NwtsRvte Nipples arc now to 
quantity production and ii» 
process of distribution through 
drug and department stores 

Phyaxcians, nuraes and 
hoapitala are tnvtted to 
request samples for trtah 
Please iorite. 

THE CILOCON CORP. 

601 Frincn Films 61 jf.. Uelreti, Mich 



PROLONGED DIRECT 
INHALATION 

There is no more direct means of treating cer- 
tain respiratorj’ diseases than by inhalation. 
Vapo-Crcsolcnc — specially prepared cresols of 
coal tar — offers prolonged inhalation. The 
medication is carried in high concentration to 
the inflamed mucous membrane. Decades of 
use have proved its a-alue in conditions avherc 
an inlualant is indicated. Antisp,asmodic, sooth- 
ing, penetrating. Prescribed for the relief 
of paroxysmal cough and dyspnoea as in 

whooping cough, catarrhal 

CROUP, and BRONCHIAL ASTHMA-, 
Cough in Bronchopneumonia and Bronchitis 
and for chest colds. 

laimp tjTVund <l«-tric saporiicr. 

Sporinl di«CTunt to ph>-5lHan.. nurx'i. hospital.. 
Write for boolcict "Effccli. e InhalaU'on Therapy.” 

VAPO-CRESOIENE CO, 62 CorlUndl Slrccl, New YotL N. T. 

NAME Dept. K 

ADDUESS 


SIX SIDED OUTSIDE 



SMOOTHLY ROUNDED INSIDE 



Shaped outside so that they 
will not roll or topple over. Rounded 
inside so that sterilizing is easily done. 
Made of special glass that is guaran- 
teed for two years against breakage 
from quick temperature changes. 
Narrow and wide mouth, 8 ounce, 25c ; 
4 ounce, ISc. 


PYREX 

BRAKD 

nursing bottles 

ftr 0-,e, til,,, 
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determina- 
“ “ tion of the cause 
or causes producing 
anorexia reveals the 
necessity for dietary 
readjustment . . . the 
choice of a milk modi- 
fier to a large extent 
is dependent upon its 
contribution to ease of 
digestion, rapidity of assimi- 
and pleasantness of 
taste This holds true regard- 
less of whether underfeeding 
or previous overfeeding or an 
imperfectly balanced formula 
anorexia. 

Milk when properly modi- 
fied with Mellin’s Food pro- 
vides adequate nourishment 
with minimum effort and 
maximum enjoyment. Not 
only does Mellin's Food aid 
m the easy digestion of milk 
It adds elements which form 
a better balanced diet. 

MELLIN’S FOOD COMPANY 
BOSTON, MASS. 





MELLIN’S FOOD 


^ Produced by an infusion of wheel flour wheel bron end mailed barley odmnced wilh polos- 
slum blcerbonele — consislinq essentially of mellose dcxlnns proteins end mineral salts 




ELIMINATE LAUNDERING 

COMFORTABLE . WATERPROOF • MORE ABSORBENT 


• Diaper laundering is hanislied in the 
home that uses CHUX.Mothers save time 
and energy for more important duties, 
enux arc made of soft, ahsorhent hospi- 
tal gauze and cellulose, with a water- 
proof paper hack. The diapers conform 
readily to the infant’s body and are 
pinned in the usual manner. CHUX arc 
more comfortable and more ahsorhent 
than ordinary diapers and lessen the 
danger of diaper rash. CHUX have been 


used for three years by large maternity 
hospitals. 

Large Size CllVX, for babies over 12 pounds, 
13*/i" X 20", 25 in package. Ideal pads for exam- 
ining tables and scales, as shown below. 

Smail Size CHUX, for babies up to 12 pounds, 
914" X 15", 50 in package. 

FREE SAMPLES —"Will be sent to physicians 
requesting lUem. 


PROFESSIONAL DIVISION 



Ij MtW StUHSWlCK. H. J. fj CHICAGO, III 
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Neobovinine 



with 

Malt and Iron 

^JLhousands of physicians now 
depend upon Neobovinine \v’ith. Malt 
and Iron for rebuilding the strength of 
convalescent or “run down” patients. 

464 mgm. of Iron per 100 cc., 
Liver Extract of proven potency. Malt 
Extract and Vitamins B and G in such 
proportions as to insure effective treat- 
ment in secondary anemias! These con- 
stitute its simple formula. 

In addition, Neobovinine with 
Malt and Iron is palatable, easily ad- 
ministered and reasonable in price. 

★ 

Samples free on request 

Xcolioviliine 

8134 McCormick Boulevard 
Chicago, Illinois 
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OQUIBB ENDOCRINE PRODUCTS have a back- 
ground of many years of successful and 
extensive clinical use. New uses of the sex 
hormones are continually being discovered, 
such as: 

UNDESCENDED TESTES — "Elei'en 
patients from 9 to 23 years of age were un- 
der treatment' for two to twelve months, 
and received a total of from 1800 to 14,000 
rat units, and increase in size of testes and 
descent into the scrotum was attained in 


ten cases.” — Goldman, Stern, and Lapin, 
Bronx Hospital, N. Y., N. Y. State J. of 
Med., 36:15 (Jan. 1), 1936. 

SENILE VAGINITIS— "The use of an 
estrogenic substance, Amniotin,® rapidly 
restores the normal adult epithelium seen 
during active sex life. . . . Although the 
vaginal mucosa reverts to the normal senile 
type, the symptoms do not recur," — Davis, 
^icago Lying-In Hospital, Am. J. Obs. & 
G)n., Nov., 1935. 



' FOLLUTEIN — the anterior pitui- 
tary-like factor of pregnancy urine in 
stable form. 

"AMNIOTIN — the estrus-inducing 
0%'arian follicular hormone. Marketed 
in three forms: Solution for hypoder- 
mic use; Vaginal pessaries (supposi- 
tories) ; Oil lot oral use. 

Literature giying other important utes for these 
physiolagtcaHy essayed sex hormone products 
gladly be sent upon request to the Profet* 
Sfonel Serrice Dept., 745 fifth Ave^ Nev York, 

E RiSquibb St Sons 

M*Nur*cru»t»i« CHCM st» to thi nrOfCAi r*0fl5»o* V‘hc* i*H 
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■QpfiMUM Values 


Sta^L 


the Sg gj. 


• As you know— but as mothers you 
advise may not know — even the seed 
from which a vegetable is grown has an 
cfTcpt on its ultimate nutritional qual- 
ities. That’s why the seed from which 
Gerber’s Home Grown Strained Vege- 
tables are developed under our dirce- 
tion... after seed-generations of testing, 
cross-breeding and “eugenics”. 

And that is just one of 
the reasons why you can 
have the same confidence in 
Gerber’s, that mothers have 
in your recommendations. 

We take this care to make 
sure of our “materials”- 



just as we later safeguard each step in 
the processing— so that we can know tve 
arc offering you only the finest strained 
foods we know hoiv to pack. 

(In our cereal, too, specially added 
wheat germ supplements the Vitamins 
B and G in the selected whole wheat 
kernels— which with hulled oats, are 
long-cooked in whole fresh milk.) 

The freshness of Gerber products en- 
ables us to pack them unseasoned, so 
any addition of salt or sweetening may 
accord with your instructions, to fit the 
infant’s needs. 



SUAKKR -COOKING AN EXCLU- 
SIVK IT-ATURK—Cooklns: In closed 
py^tem^. Jar frreater protection of 
vltnmln". Removal of moi-^ture by 
vacuum evaporation only, to con?cr%’c 
mlnentl". In addition, Gerber prod- 
ucta arc Khnker-CooV.cd: each can Is 
nhnVen 140 times a minute durlnir the 
cooklnr. po the heat o’cnly, 

uuickly. throuchout and. in the jud^* 
men! of many who recommend them, 
liKtk nod ta?te Jrrfhrr when u«ed. You 
are Invited to check Ihe^e and other 
QunUtie^ of Gerl»cr> Strained 
for jT>ursclf. Projrationcl irampfet on 
regard?. 



,0trb»rti Shaker-Cooked Strained Foods 

I 


SIRAINEO TOMATOES, GREEN BEANS, BEETS, 
CARROTS, PEAS, SPINACH, I'ECETADLE SOUP. 
ALSO, STRAINED PRUNES AND CEREAL. 


I Cr.nnEn PRODUCTS company. Fr«nont. Michfen 
T«um“ch Onu"'^" Canada. Ltd., 

' ""t"' V »p«5mcn copy of the new 32-pace "Baby's Book” 


patlcnUi, on request. 
NAME 

address 

CITY 


27t 


STATE. 
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IMMUNE GLOBULIN 

(Human) 

^Qclevle 

PLACEOTAL EXTRACT-MEASLES MODIFIER 

C onvalescent measles serum being difficult to secure, the 
presumption that parents are immune inspired McKhann & 
Chu to employ placentas with the contained blood for the ex- 
traction of measles-protective substance. LederU service for 
obtaining adequate supplies of properly handled placentas is 
now perfected. Mothers are required to be Wassermann-negative 
although it is inconceivable that any infection could survive 
the processing. Immune Globulin Human Lederle is carefully 
standardized. 

Karelitz and his co-workers have shown that the antibodies 
in the placental extract are derived from the contained blood. 
Hence, the convenient and economical extract possesses all of 
the prophylactic and modifying properties of an equivalent 
dose of convalescent serum. 

The new method of refining Immune Globulin Human Ledtrh 
has greatly lessened the possibility of reactions. 

MEASLES ^ 


COURSE OF DISEASE AFTER EXPOSURE IN UNMODIFIED AND MODIFIED CASES 



OU-RT RtP«00yCC0 fRCM'TPEATuDn'.WOOiTtCATO* ajoPRSVEHTCNCT 


Lkderle H/aboratoribs. iiirc, 

30 ROCKEFELLER PLAZA NEW YORK, N. Y. 
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rophylaxis against rickets 
costs less than $1.00 a month 




R- J 

KAVltOL 


SQUIBB NATURAL VITAMIN OIL 


In Navitol the physician has available a prod- 
uct with the same high Vitamin A and D potency 
as halibut liver oil with Viosterol— yet which costs 
•107c less. The advantage of economy without sac- 
rifice of quality or efficacy is particularly important 
in a Vitamin A and D dietary supplement that is" 
taken routinely. 

Another advantage of N.ivitol is that it supplies 
Vitamins A and D in natural form. It is convenient 
to t.ike and is effective in small-solume dosage A 
blend of specially selected, refined fish User oils- 
it supplies per gram 50,000 units of Vitamin A 
and 10,000 units of natural Vitamin D (USP 
XI). Ten drops (or one 5-minim capsule) sunnlv 
not less than S500 units of Vitamin A and 1700 
units of Vitamin D. 


Specify Navitol, the new. highly potent, eco- 
nomical, natural Vitamin A and D oil for infants, 
as a daily prophylactic against rickets, and as a 
rich source of Vitamin A. Specify Navitol, in con- 
sement capsule form, as a routine diet supplement 
aXlte.’’^ mothers, children and 

asKS:" 5’°“^ pharmacist 

5-cc. bot. of oil (with dropper) . . . 

50.ee. bot. of oil (with dropper) . 

Box of 25 pelatin capjulei... 

Box of 100 geladn raprules 

Dcscripilyc Litcrcturc Upon Rcqucl 

^,S0S,,NEWY0RK 
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\jtbhfs special method of homogenizing 
Baby Foods DOES what finest straining 

CANNOT DO 



Whole Jaod cells like this 
are found in finest 
strained foods. Nutri- 
ents are walled in by a 
tough, cellulose mem- 
brane. 



Libby's special homog- 
enization completely 
breaks up food cell walls 
— exposes nutrients to 
enzymes for easy, com- 
plete digestion. 


. . , breaks up cells in solid foods ... re- 
leases nutrients for easy, quick digestion 

T hese two drawings show why Libby’s 
Baby Foods are so much easier for in- 
fants to digest . . . and why they provide far 
greater nourishment . . . than the most care- 
fully prepared strained foods. 

Libby’s special method of homogenization — 
an exclusive Libby process — does two things 
that the finest straining cannot do. 

(i) It subdivides coarse, irritating fibers 
into tiny particles. 

(2) It completely breaks up whole food cells 
in solid foods . . . shatters the tough cellulose 
wall that encloses nutrients. Nutrients are 
exposed to digestive juices for easy, complete 
digestion. And yet all the bulk required for 
normal elimination is retained. 

Clinical feeding tests indicate that Libby’s 
special method of homogenization makes baby 
foods so easy to digest they may be fed weeks 
earlier than the finest strained foods. Write for 
a summary of the laboratory and clinical re- 
search on Libby’s Homogenized Foods forBabies 
— also free samples. Libby, McNeill & Libby 
Research Laboratories, Dept. JP-4, Chicago. 



BABY FOODS 

A great advance over stramed foods 



Seventeen nourishing Toods in only six 
tins, fading nutritionists recommended 
that Libby combine three or more foods 
in each tin to give babies balanced values 
of vitamins, minerals and other food 
essentials. 
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CONVALESCENTS 

and sofi diet Patients 


The importance of adequate nutrient values in the diet of those 
whose vigor has been sapped by illness cannot be over-emphasized. 
When you recommend strained foods, you do so in the hope that 
your patient will get the best in these health-giving values — the 
wholesome goodness of garden-fresh ingredients picked at their 
prime — cooked with care — sealed fresh in shining tins. 

The Seal of Acceptance of the American Medical Association 
Comminee on Foods is your assurance of the truthfulness of the 
claims of high qualit)’ and nutrient value for Heinz Strained Foods. 

And another sterling mark of extra goodness is the famous Heinz 
57 Seal of Quality. 

The consistent:)' of Heinz Strained Foods makes them easily diges- 
tible. They are widely recommended for infant feeding. For 
invalids — dissatisfied with restriaed diets — the delicious flavor 
and nourishing goodness of Heinz Strained Foods bring renewed 
enjoyment to eating. Remember, your recommendation of Heinz 
Strained Foods is backed by the Seal of Acceptance. Don’t hesitate 
to suggest them — by n.ame! 

HEINZ STRAINED FOODS 

lOKIf^S— 1. Peas. 2. Carrots. 3. Prunes. 4. Spinach. 5. Green Deans. C.Tomatoes. 

7. Cereal. S. Apricot and Apple Sauce. 9. Strained Vcgtablc Soup. 10. Beets. 
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PAGTOKS POSSIBLY INFLUENCING THE RETENTION OP 
CALCIUISI, PHOSPHORUS, AND NITROGEN BY INFANTS 
GIVEN WHOLE IkHLBl FEEDINGS 

I, The Chrdikg Agent 

P. C. Jeans, jI^I.D., GENE\^EVE Stearns, Ph.D., John B. iIcKiNLEY, B.A., 
Eva a. Goff, B.A., and Dorothy Stinger, M.S. 

Iowa City, Iowa 


U NBIODIPIED whole sweet milk is not readily digested by young 
infants, but abundant clinical observation now attests that whole 
milk acidified with lactic acid to the point of formation of a fine curd 
can be well utilized even by very young infants.^ It is known that 
evaporated milk forms a fine curd in the stomach, a curd similar in 
many respects to that of human milk. Brennemann^ has found that 
the cRnical results were equally excellent when either acidified or un- 
aeidified evaporated milk was fed, and he has concluded that the fine- 
ness of the curd rather than decrea-sed buffer capacity was responsible 
for the improved utilization. 


A finely divided curd with its increased surface for action of diges- 
tive juices might be expected to increase the absorption and there- 
fore the retention of nitrogen. It seems possible, however, that acidifi- 
cation of the milk might be an additional aid in the absorption of 
calcium. In order to determine the effect of the method of prepara- 
tion of the feeding upon the retentions of nitrogen, calcium, and phos- 
phorus, infants have been given boiled fresh whole milk feedings 
curded by means of lactic or citric acid or by the addition of a pepsin- 
rennin preparation, or evaporated milk untreated except for dilution 
to the equivalence of whole milk or slightly less for the younger in- 
fants. EaeJi of these methods of preparation of the feeding plirmits 
the production of a fine curd in the infant’s stomach, though The buffer 
appreciably only with the acid additions'! 


From tho Dcnrlmr-nt of Fcd!.ifr}e«:. State University ot lovra 

""" by'^Iead Johnson and 
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Tlie feedings of each type contained 6 per cent of added carbohy- 
drate, consisting of a dextrin-maltose mixture. Each infant received 
one teaspoonful of cod liver oil dailj' containing approximately 350 
U.S.P. units of vitamin D. The customaiy additions to the diet were 
given each infant at tlie same age. viz., 1 ounce of orange .iuice was 
given daily to infants under four mouths of age. 2 ounces to older 
infants ; an egg yolk was added to the feeding at four months, sieved 
vegetables were given at five months, and sieved fruits at six months. 

The acid milks contained 4 to 4.5 c.c. of 85 per cent lactic acid or 
10 c.c. of 25 per cent citric acid per liter. The pepsin-renuin prepara- 



Chart 1.— Average growth In length of Infants given feedings of whole milk with 
C per cent carbohydrate .addition. 


o 0 Infants given milk acidified with organic acid. 

■ . Infants given milk curded with pepsin-rennin solution 

X-- X Infants gi\en unacidifled evaporated milk. 


Tlie shaded portion represents the average range, and the fine lines the limit of 
normal of the Komfeld gnowth 

tion used contained 2 c.c. of 85 per cent lactic acid per liter; 10 c.c. 
of the solution was added to a liter of milk, making the final added 
acid concentration less than 0.002 per cent. Tlie effectiveness of this 
preparation may thus be ascribed wliolly to the enzyme action. The 
evaporated milk was diluted with an equal volume of 12 per cent car- 
bohydrate solution for the older infants, and with two volumes of 9 
per cent carbohydrate solution for tlie veiy young infant. In order 
to preclude, if possible, the necessity for use of protein for energy, 
tlie daily calorie intake of the iiifnnt.s wa.s kept as high as practicable. 


JEANS ET AL. : CALCIUJI, PHOSPHORUS, AND NITROGEN RETENTION 40o 

The average ingestion varied from approximately 140 calories per 
kilogram for the younger infants to 120 calories per kilogram for the 
older ones. 

Four infants for vai^nng lengths of time were given boiled fresh 
milk acidified with lactic acid, then citric acid was substituted for 
lactic acid; five other infants were given the citric acid milk exclu- 
sively. One infant received evaporated milk acidified with lactic acid. 
Eight infants were fed rennin milk mixtures, and four the unacidified 
evaporated milk feedings. Three of this latter group had previously 
been given acidified evaporated milk, and a summarj' of the findings 
lias been reported.^ 
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Chart 2. — Average growth In weight for length of infants given feedings of whole 
milk with fi per cent carbohydrate addition. 

0 o Infants given milk acidincd with organic acid. 

• • Infants given milk curded with pepsin-rennin solution. 

X X Infants given nnacidifled evaporated milk. 


Tiie .sha<Ied portion represents the avorago range, and the fine lines the limit of 
normal of the Komfold growth standards^ 


The general ward and laboratory procedures have been discussed 
in detail elsewhere." Accurate records were kept of growth, both in 
length and weight, and of luuseular achievement at various ages; 
roentgenograms of wrist and ankle were obtained at four-week in- 
tervals. The inetaholism periods were of three day.s’ duration. The 
analyses of fond and excreta were made according to standard pro- 
cedures; caleniin was determined by a modification of the iIcCrudden 
technie.' phosphorus by the method of Pi.ske and Siibbarow= and 
nitrogen liy the K.ieldahl-Gnnning procedure.' * 
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RESULTS 

Clinicall 3 -, all of tlie milk feedings used seemed equally effective. 
The stools of those infants fed the unacidified milks tended to be more 
formed in character than did those of the infants fed the acid milks. 
All of the infants grevr both in length and weight, at somewhat greater 
rates than the average standards.’ No differences in rate of growth 
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Chfirt S.— Tho effect of the cvmUng agent \ipon the retention of nitrogen by infants 
given Tvhole milk feedings. 


could he ascribed to the different diets. The average growth curves 


are shown 
denced bj' 
infant. 

in Charts 1 and 2. Bone growth and calcification, as evi- 
roentgeuographic examinations, were normal for each 

Table I 

Uiax.xr.y Exckctiox or Cirnic Aero by Ixfaxts 




CITRIC 

AVERAGE 


ACID ADDED 



URIN'ARY 

XAME 

TO 

AGE 

EXCRETION’ 


MIUK 


GM. PER, 

CiTFwIG ACID 




DAY 

gjt. per 





DAY 

R— n 

Lactic 

IS 

1.57 

0.191 



20 

1.47 

0.176 


Citric 

2S 

3.85 

0.1S9 

C— r 

Lactic 

11 

2.72 

0.132 



13 

1.9S 

0.13S 


Citric 

15 

3.72 

0.194 



IS 

5.02 


G — 0 

Lactic 

8 

1.62 




10 

1.71 

0.1S4 


Citric 

IG 

4.62 

0.213 

K~n 

Lactic 

7 

1.50 

O.OSS 


Citric 

10 

3.16 

0.097 
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In order to determine the utilization of citric acid by infants, the 
citric acid excretion in the urine of four infants was studied when the 
infants were given lactic acid milk, and when the citric acid milk was 



CVoiv CALCtum InTAXt 

m PtA w 


Chart I. — The effect of the curdinff ag-ont upon the retention of caJcJum by infants 
given whole milk feedings. 
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Chart T) — -Thi' offt'Ct of t))o cur<5Jn^ AfTcnt upon the rctcotion of phosohorus by fnfafttt! 
given v.'holc milk fe,?dingF. 


fed. I\ 0 arc indehted lo Dr. Adrian Kuyper, of the department of 
biochcini.stry, for those analyses. The results, given in Table I, demon- 
strafe tliat llic added citric acid was almost completely o.\'idizecl caus- 
ing no added hnnleii to the kidneys. ’ 
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Tabia 


DaIBV IfETE.VTIO.V OF CALCIUM. PllOSI’UORUS A.\D XlTEOGE.N' BY' INFANTS 


CA CALCICM CAI.CIU.M 


SAME 
PATE OF 

BinTH 

CURD 

MOPIFIKR 

AOK 

\VK. 

WKIOIIT I.ENGTH 

OM. CM. 

I.V- 

TAKE 

lOTAE 

PM. 


EXCIiETIOS 

EETK\T/(EV 

Ur.IN'E 

GM. 

FECES 

OM. 

TOTAL 

GM. 

TOTAL 

GM. 

PER KG. 

GM. 

K— n 

L. A.' 

12 

ooH? 



1.0S9 

0.025 


0.7S7 

msm 

0.050 

it/w/r.n 


14 

0130 

00.0 

1.132 

fl.OlS 


0.77o 

0.359 

0.059 



IG 

05.)2 

01.0 

0.937 

0.023 

0.525 

HMIh 

0.3S9 




IS 

0923 

02.1 

1.040 

0.047 


■uruBB 

0.432 

0.003 



20 

74oo 

OXS" 

O.SIO 

0.004 

0.444 

0.47S 

0.332 

0.045 


C. A.t 

oo 

7512 

(53.7 

0.SS4 

0.024 

0.524 

0.54S 

0.336 




24 

7732 

07.0 

0.S4S 

0.019 

0.420 

0.445 

0.402 

0.049 



2S 

8300 

CS.4 


0.036 


■WMB 

0.436 




.31 

S.300 

09.6 


0.021 

0.097 


0.412 




.31 

h(i00 

72.2 

3.075 


0.590 


0.439 

0.051 

(’ — r 

E. A. 

n 

5235 

5S.0 

1.149 

0.007 

0.900 

0.973 

0.170 

0.034 

i/:,/:n 


11 

.5412 

5S.5 

0.S74 

Ha! t n 

0.590 

0.595 


0.051 



1.3 

O ! 4.) 

59.0 

0.875 

Bill i tl 

0.541 

0.544 

0.331 



C. A. 

15 

0050 

00.2 

0.904 

Btti 1 1| 


0.539 

■WP- il 

0.070 



18 

0250 

02.0 

0.S90 

0.013 

0.491 






0|> 

0755 

04.S 

0.958 


0.716 

0.754 

0.204 




2G 

7025 

00.0 

0.950 


0.546 

0.5S4 


0.053 

G—c 

h. A. 

8 

5150 

50.0 

0.790 

0.011 

0.500 

0.517 

0.279 

0.054 

V17/.3J 


30 

0025 

5G.S 

0.9SS 

0.017 

0.041 

0.058 

0.330 

0.050 



12 

0(i90 

5S.0 

0.999 

0.027 

0..52S 

0.555 

0,444 

0.007 


C. A. 

10 

707.1 

00.0 

1.001 

0.043 

0.094 

0.737 

0.204 

0.035 



IS 

SlOO 

02.0 

0.92S 

0.044 

0.571 

0.615 

0.313 

0.03S 



20 

S400 

05.0 

0.910 

0.017 

0.051 

0.G5S 

0.23S 

0.02S 



22 

SOOO 

00.3 

0.994 

0.039 

0.500 

0.545 

0.449 

0.052 



21 

S7.30 

07..5 

0.704 

0.040 

0.404 

0.504 

0.200 

0.030 

K — 11 

L. A. 

7 

4.500 

50.3 

O.SSO 

0.017 

0.7o0 

0.767 

0.119 

0.02G 

2/I7/.31 

0. A. 

10 

j 

01.3 

1.017 

0.016 

0.620 

0.642 

0.375 

0.009 


C. A. 

14 

(3o()9 

59.7 

0.957 

0.011 

0.002 

0.073 

0.2S4 

0.044 

R— s 

C. A. 

12 

3G70 

00.0 

0.790 

0.020 

0.434 

0.454 

0,330 

0.059 

r,/ 2 r, 


34 

5S75 

01.0 

0.729 

0.017 

0.423 

0.440 

0.2S9 

0.049 



3.5 

0000 

01.2 

0.771 

0.013 

0.572 

0.585 

0.1 SO 

0.031 



30 

0150 

01 .8 

0.715 

0.017 

0.50S 

0.525 

0.190 

0.031 

P— u 

C. A. 

7 

4S25 

.13.0 

0.897 

0.014 

0,400 

0.4S0 

0.417 

O.OSS 

;!/I7/33 


10 

5000 

50.3 

0.900 

0.021 

0.471 

0. 195 

0.405 

0.0S3 



1,3 

0 J7.1 

.58.3 

0.799 

0.050 

0.370 

0,420 

0.379 

0.059 



17 

7000 

01.2 

O.S 15 

0.073 

0.409 

0.542 

0.303 

n.043 



IS 

7200 

(>2,T 

0.900 

0.000 

0.499 

0.559 

0.341 

0.047 

P 

C. A 

20 

T.'i.lO' 

07.S 

1.000 

0.023 

0.715 

0.738 

0.202 

0.030 

.3/10/;i2 


OO 

7S00 

0S.2 

1.019 

0.037 

0.071 

0.711 

0.308 

0.030 



25 

Sllfl 

0S..1 

0.914 

0.0 13 

P.OOJ 

0.047 

0.297 

0.037 

I!— n 

C. A. 

13 

7125 

04.S 

3.342 

n.o;;'j 

O.sOO 

9.92S 

0.214 

0,030 

:V4/32 


35 

7S50 

(io.O 

1.010 

0.018 

0.745 

0.7(i3 

0 257 

0.0,33 



17 

.S200 

Gf>.o 

1.121 

0.011 

0.773 

0.784 

0.337 

0.041 



10 

,84.30 

08.5 

1.317 

0.017 

0.92'^ 

0.945 

0.172 

0.0*’0 



27 

9400 

i 1.3 

1.125 

0.035 

0.787 

(ES22 

0 303 

n 031 



29 

9825 

71.0 

3.140 

0.054 

0.700 

0.8] 3 

G.327 

o.o3;i 

II— r 

C. A. 

14 

0300 

00.0 

1.019 

O.OIS 

0.780 

0.798 

0.221 

0.035 

I/U/.32 


10 

0025 

01.0 


0.010 

0.070 

0.092 

0 2(is 

0.040 



OO 

,8000 

00.2 


0.010 

0.500 

0.582 

0.31 S 

0.0 10 

S--S 

h. A 

10 

0137 

02.0 

o.o.ir. 

0.014 

0.540 

0.500 

0.373 

0.001 

7/1/.31 

milk 

IS 

0413 

04.0 

0.709 

0.033 

0.57S 

0..591 

0.17,8 

0 028 



20 

oono 

05.0 

0.900 

0,017 

0,044 

0.001 

0.244 

0.037 


•I...nctlc arid. 
tCltrJc acid. 
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II 

Gn-BN Milk Mixtures Acidified ‘With lactic and citric Acid 


"p pnosi’iionus phosphorus nitrogen nitrogen 

IN* EXCRETION RETENTION' IN- EXCRETION RETENTION 

take *■ — — ~ ~ " TAKE ' ' ' ' 

rOTAh m.TNE FECES TOTAL TOTAL PER KG. TOTAL URINE FECES TOTAL TOTAL PER KG. 
Gil. GM. GM. GM. Git. OiU GM. Git> Oil* OM. GiS. OH. 

0093 0036 3^78 L86 O^TO 2.62 L16 0.215 


0.790 

0.528 

0.069 

0.597 

O.S30 

0.40S 

0.142 

0.550 

0.700 

0.398 

0.079 

0.477 

0.787 

Q.420 

0.070 

0.490 

0.004 

0.397 

O.OSG 

0.483 

0.739 

0.42.S 

0.110 

0.544 

0.707 

0.400 

0.070 

0.4S2 

1.001 

0.501 

0.1S2 

0.743 

0.970 

0.533 

0.134 

0.007 

0.935 

0.430 

0.137 

0.567 

0.8.51 

0.400 

0.220 


0.040 

0.399 

0.107 

0.500 

0.0.52 

0.314 

0.109 

0.423 

0.771 

0.380 

0.081 

0.407 

0.7.35 

0.410 

0.053 

0.409 

0,825 

0.477 

0.142 

0.019 

0.770 

0.359 

0.153 

0.512 

0.032 

0.320 

0.109 

0.435 

0.700 

0.514 

0.070 

0.584 

0.705 

0.443 

0.084 

0.527 

0.7S4 

0.054 

0.080 


0.810 

0.552 

0.115 

0.007 

0,772 

0.509 

0.150 

0.005 

0.781 

0.474 

0,100 


0,01.5 

0.399 

0.084 


0.08" 

0.430 

0.142 

0.578 

0,777 

0.559 

0.0.37 

0.590 

0,72S 

0,587 

0.035 


<1,500 

o.;m 

0.0.31 

0.342 

0,559 

0.325 

O.OS.S 

0..3G3 

0..554 

0.34.3 

0.057 

0.400 

0.537 

9..305 

0,044 

0.409 

0.074 

0.(47 

0.0 LS 

0.405 

0.722 

0.489 

0.014 

0.503 

0.00 1 

0.394 

0.025 

0.419 

0.02H 

n.42.S 

0.021 

0.409 

n.ori 

0.424 

0.020 


0..S30 

0.500 

0.19(1 

0.000 

0.7S0 

0.455 

0.140 

0.595 

O.T33 

0.417 

0.12T 

0.544 

0.793 

0.57.5 

0,047 

0.022 

0.709 

0.549 

0.057 

0.000 

0.810 

0.510 

0.115 

0.0.31 

0.77.3 

0.472 

0.090 

0.5SR 

0.907 

0.(i.30 

0.092 

0.731 

0.91.5 

n,o;',3 

0.114 

0.747 

0.7H 

0..521 

O.OM 

0,002 

0.705 

0.479 

0.051 

0,533 

0.7.34 

0.475 

0.082 

0.557 

0.759 

0.390 

0.115 

0.505 

0.702 

0.423 

0.154 

0.574 

0.7.S1 

0.4 ''2 

0.119 

0.001 


0,280 

0.040 

4.35 

1.97 

0.223 

0.034 

3.48 

2.77 

0,291 

0.042 

4.28 

2.40 

O.lSl 

0.024 

3.40 

2.45 

0.195 

0.020 

.3.78 

2.98 

0.225 

0.029 

.3.48 

2.50 

0.31,8 

0.038 

4.24 

3.51 

0.311 

0.038 

5.01 

3.0.3 

0.308 

0.042 

4.80 

2.82 

0.225 

0.043 

4.30 

1.72 

0.140 

0.026 

3.20 

2.07 

0,229 

0.042 

3.08 

1.77 

0.304 

0,050 

4..30 

2.20 

0.200 

0.035 

3.85 

2.75 

0.200 

0.030 

4.40 

3.10 

0.258 

0.036 

4.05 

2.37 

0.197 

0.03.S 

.3.12 

1.71 

0.182 

0.030 

3.09 

2.40 

0.2,38 

0.0.30 

.3.85 

2.05 

0,150 

0.020 

.3.10 

2.95 

0.149 

O.OIS 

4.20 

3.10 

0.107 

0.013 

4.17 

2.80 

0.201 

0.023 

3.81 

2.82 

0,132 

0.015 

3.30 

2.42 

0.109 

0.024 

3.01 

2.10 

O.lSl 

0.034 

4.0.8 

2,08 

0.100 

0.017 

.3..81 

2.28 

0.224 

0.040 

3.20 

1.89 

0.190 

0.033 

2.72 

l.SS 

0.154 

0.026 

2.91 

1.90 

0.12.S 

0.021 

2.89 

1.79 

0,209 

0.044 

2.30 

1.57 

0,219 

0.0.39 

.3..51 

2.72 

0,1.82 

0.02.8 

2.84 

2,12 

0.1.59 

0.023 

3.52 

2!4C 

0,221 

0.031 

3.80 

2.47 

0.170 

0.02.3 

4.Hr, 

2.9.5 

0.185 

0.024 

4.00 

2..50 

0.189 

0.023 

4.27 

2.37 

0,171 

0.024 

•1.0,5 

.3 DO 

0,10.3 

0.021 

4..30 

2..01 

0.185 

0.023 

-1.07 

2.78 

0.205 

0.024 

•1.13 

2 RD 

0.1 70 

0.019 

4.17 

2.59 

O.IOS 

0,017 

4.28 

2..83 

0,109 

0.017 

•1.05 

2.0.5 

0.172 

0.020 

4.28 

2.72 

0.177 

0.022 

4.10 

2.08 

0.25) 

0.041 

.3.78 

1.7.3 

0.12.8 

0.020 

•3.21 

2.3-5 

0.1 SO 

0,037 

3.,8.5 

2.55 


0.50 

2.47 

1.88 

0.306 

0.23 

3.00 

0.4<S 

0.073 

0.27 

2.7.3 

1.55 

0.224 

0.21 

2.00 

0.80 

0.107 

0.41 

3.39 

0.49 

0.060 

0.23 

2.7,3 

0.75 

0.097 

0.31 

3.82 

0.42 

0.051 

0.30 

3.33 

1.67 

0.202 

0.29 

3.11 

1.69 

0.197 

0.27 

1.99 

2.31 

0.440 

0.22 

2.29 

0.91 

0.168 

0.32 

2.09 

0.99 

0.172 

0.20 

2.40 

1.84 

0.304 

0.20 

2.95 

0.90 

0.144 

0.21 

3.31 

1.15 

O.ITO 

0.28 

2,05 

1.40 

0.198 

0.19 

1.90 

1.22 

0.230 

0.20 

2.72 

0.97 

0.101 

0.31 

2.90 

0.S9 

0.1,33 

0.21 

4,04 

O.SS 

0.115 

0,23 

3..3.3 

0.87 

0.106 

0.24 

3.10 

1.07 

0.127 

0.2G 

3.08 

0.73 

0.085 

0.20 

2.08 

0.62 

0.071 

0.55 

2.71 

0.90 

0.200 

0.28 

2.00 

1.12 

0.206 

0.27 

2.55 

1.26 

0.200 

0.17 

2.06 

1.34 

0.201 

0,39 

2.27 

0.45 

0.077 

0.43 

2.39 

0.52 

0.087 

0.34 

2.13 

0.70 

0.123 

0.28 

1.85 

0.45 

0.093 

0.48 

3.20 

0.31 

0.055 

0..37 

2.49 

0.35 

0.054 

0.27 

2.73 

0.79 

0.113 

0.38 

3.80 

0.95 

0.1,32 

0.48 

3.43 

1.02 

0.1.39 

0.40 

2.90 

1.70 

0.218 

0.79 

.3.10 

1.11 

0.137 

0.40 

.3.08 

0.97 

0.1,30 

0.43 


0.90 

0.12.3 

0.59 

3.37 

0.70 

0.085 

0.02 

3.44 

0.09 

0.082 

0.48 

.3.07 

1.10 

0.11.5 

0.52 

3.35 

0.93 

0.09.5 

0.53 

3.18 

0.87 

0.138 

0.47 

.3.19 

1.09 

0.1 f, 3 

0.50 

3.24 

0.80 

0.105 

0.53 

2.20 

1.52 

0.248 

0.49 

2.84 

0,37 

0.058 

0.;')5 

3.10 

0.70 

0.100 
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Table 

Dailv Ectextiox of Calcidji, Frosphorvs ard Nitroge.v ur Ixfaots 


CA CALCIUJI CALCIUM 

SAME Ef- EXCKETIOX RETEXTIOX 

DATE OF CURD ACF. MXIOIIT LEXGTII TAKE 


mi'.Tii 

MOniKIEn 

^VK. 

GM. 

CM. 

TOTAL 

CM. 

tJKiKE 

GM. 

FECES 

GM. 

TOTAL 

GM. 

TOTAL 

GM. 

PER KG. 

GM. 

C 

R» 

10 

5S40 

57.0 

0.912 

0.018 

' 0.519 

0.537 

0.375 

0.064 

n/2.-)/,3i 


12 

G340 

5S.S 

0.SS6 

0.025 

0.613 

0.638 

0.248 

0.039 



14 

GS35 

Gl.O 

0.933 

0.026 

0.526 

0.552 

0.381 

0.059 



17 

7525 

6.3.0 

0.932 

0.026 

0.703 

0.729 

0.203 

0.027 



19 

SOOO 

64.2 

1.031 

0.031 

0.634 

0.668 

0.363 

0.045 

S~r 

E 

9 

4790 

56.G 

0.724 

0.013 

0.30S 

0.321 

0.403 

0.084 

4/10/31 


11 

5530 

5S.2 

0.534 

0.015 

0.284 

0.299 

0.235 

0.042 



IG 

5SG0 

G1.3 

0.666 

0.018 

0.386 

0.404 

0.262 

0.045 

McC— V 

R 

13 

53C0 

60.2 

0.939 

0.010 

0.524 

0.534 

0.405 

0.075 

4/25/01 


15 

54S0 

61.6 

0.S93 

0.010 

0.580 

0.590 

0.303 

0.055 



24 

7220 

66.2 

0,929 

0.026 

0.633 

0.659 

0.270 

0.037 



2G 

7433 

6S.0 

0.952 

0.032 

0.641 

0.673 

0.279 

0.037 



2S 

7C55 

6.0.1 

0.S9S 

O.OIS 

0.576 

0.594 

0.304 

0.040 



00 

7900 

69.S 

0.971 

O.OIS 

0.758 

0.77S 

0.195 

0.025 



32 

8075 

70.6 

0.964 

0.013 

0.673 

0.686 

0.27S 

0.034 



05 

S400 

72.9 

1.032 

0.026 

0.656 

0.683 

0.351 

0.042 

S — 7. 

R 

15 

079S 

64.2 

0.S23 

0.023 

0.489 

0.512 

0.311 

0.045 

a/on/oi 


17 

G943 

65.4 

0.736 

0.019 

0.415 

0.434 

0.302 

0.042 



20 

7020 

67.0 

0.791 

0.014 

0.594 

0.608 

0.183 

0.026 



22 

7400 

6S.2 

0.931 

0.013 

0.736 

0.749 

0.180 

0.025 



24 

7S25 

69.6 

0.876 

0.013 

0.661 

0.674 

0.202 

0.026 

X — n 

L.A.t 

IS 

0 / 2o 

63.6 

1.581 

0.027 

1.263 

1.290 

0.290 

0.051 

S/2f>/31 

E 

21 

7000 

66.5 

1,138 

0.022 

0.767 

0.799 

0.359 

0.051 



30 

S5CS 

73.2 

1.081 

0.037 

0.696 

0.733 

0.348 

0.041 

G— t 

R 

14 

5510 

57.0 

0.921 

0.007 

0.635 

0.643 

0.279 

0.051 

4/14/32 











V~r 

R 

ID 

7300 

6.3.S 

0.S44 

0.023 

0.355 

0.378 

0.466 

0.063 

2/5/S2 


21 

7750 

64.2 

0,882 

0.025 

0.544 

0.569 

0.313 

0.041 



20 

SlOO 

65.2 

0.902 

0.031 

0.5SS 

0,619 

0.283 

0.035 

P—n 

R 

15 

7140 

63.0 

1.152 

0.019 

0.S9G 

0.915 

0.237 

0.033 

0/1 /.32 


17 

7750 

63.5 

1.000 

0.017 

O.SIG 

0.833 

0.167 

0.022 



19 

SOOO 

64.2 

1.121 

0.019 

0.871 

0,890 

0.231 

0.029 



20 

S025 

64.5 

1.082 

0,013 

0.618 

0.631 

0.451 

0.056 


•Rcnnin. 
tLvictJc acl(3. 


Tlie clieinieal data of tlie calcium, pliospliorus, and nitrogen balance 
studies arc giA-cn in detail in Tables II, III, and IV, for the infants 
given acid milks, rcnnin milk, and evaporated milk, respectively. Be- 
cause the different infants ingested different amounts of milk, and the 
retentions of nitrogen and minerals depend in large measure upon the 
intake of these substances, the data obtained haA’e been charted so as 
to detcnnine the daily retention per kilogram of body Aveight for a giA'en 
per Irilogram intake. Different symbols have been employed to indi- 
cate the type of feeding used in each study. In general, the younger 
infants ingested the larger amounts of nitrogen and minerals per 
kilogram of bodA’ weight, although there AA'cre exceptions to this rule. 
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ni 


Given* ;Miek Mixtures Curbi-ed With Pepsix-Kenxix Ferhext 


p 

IN- 
TAKE ■ 
TOTAL 
OM. 

PHOSPilOEUS 

EXCrXTION 

PHOSPHOnUS 

F.ETENTION 

N' 

in- 

take 

TOTAL 

GM. 

NITKOGEN 

EXCKETION 


NITROGEN 

RETENTION 

uraNE 

GM. 

FECES 

GM, 

TOTAL 

GM. 

TOTAL 

GM. 

PEU KG. 
GM, 

uraNE 

GM. 

FECES TOTAL 
GM. GM. 

TOTAL 

GM. 

PER KG. 
GM. 

0,089 

0.376 

0.134 

0.510 

0.179 

0.030 

3.76 

2.50 

0.34 

2.84 

0.92 

0.160 

0.045 

0.329 

0.155 

0.484 

0.161 

0.025 

3.51 

2.18 

0.27 

2.45 

1.06 

0.167 

0,750 

0.364 

0.103 

0.467 

0.283 

0.041 

3.94 

2.19 

0.37 

2.56 

1.38 

0.200 

0.790 

0.402 

0.224 

0.626 

0.164 

0.023 

4.37 

3.85 

0.41 

3.26 

1.11 

0.148 

0.772 

0.418 

0.160 

0.578 

0.194 

0.024 

4.40 

3.23 

0.33 

3.56 

0.84 

0.103 

0.595 

0.269 

0.053 

0.322 

0.273 

0.057 

3.06 

2.09 

0.20 

2.29 

0.77 

0.161 

0.409 

0.232 

0.050 

0.282 

0.127 

0.023 

2.18 

1.57 

0.18 

1.75 

0.43 

0.078 

0.461 

0.243 

0.063 

0.306 

0.165 

0.028 

2.58 

1.79 

0.26 

2.05 

0.53 

0.090 

0.703 

0.371 

0.107 

0.478 

0.225 

0.042 

3.64 

2,32 

0..31 

2.63 

1.01 

0.188 

0.654 

0.361 

0.094 

0.455 

0.199 

0.036 

3.68 

2.33 

0.2S 

2.61 

1.07 

0.196 

0.791 

0.437 

0.176 

0.612 

0.178 

0.025 

4.20 

2.81 

0.24 

3.05 

1.15 

0.160 

0.864 

0.455 

0.183 

0.638 

0.226 

0.030 

4.38 

2.93 

0.33 

3.26 

1.12 

0.151 

0.804 

0.388 

0.178 

0.566 

0.238 

0.031 

4.58 

2.48 

0.36 

2.84 

1.74 

0.230 

0.846 

0.429 

0.203 

0.632 

0.214 

0.027 

4.42 

2.57 

0.33 

2.90 

1.52 

0.190 

0.821 

0.429 

0.183 

0.607 

0.214 

0.020 

4.41 

2.77 

0.35 

3.12 

1.29 

0.160 

0.874 

0.435 

0.185 

0.620 

0.254 

0.030 

4.43 

2.81 

0.36 

3.17 

1.26 

0.150 

0.623 

0.320 

0.133 

0.453 

0.183 

0.027 

3.59 

2.42 

0.22 

2.64 

0.95 

0.139 

0.585 

0.283 

0.128 

0.411 

0.174 

0.025 

2.83 

2.28 

0.26 

2.54 

0.29 

0.042 

0.711 

0.359 

0.136 

0.495 

0.216 

0.030 

3.67 

2.64 

0.25 

2.89 

0.78 

0.111 

0.822 

0.447 

0.237 

0.684 

0.138 

0.019 

4.12 

2.85 

0.28 

3.13 

0.99 

0.133 

0.774 

0.430 

0.201 

0.031 

0.143 

0.018 

4.04 

2.69 

0.32 

3.01 

1.03 

0.132 

1.238 

0.048 

0.374 

1.022 

0.216 

0.038 

6.27 

4.28 

0.4S 

4.76 

1.51 

0.260 

0.901 

0.513 

0.203 

0.710 

0.185 

0.027 

5.48 

3.34 

0.31 

3.63 

1.81 

0.260 

0.941 

0.524 

0.163 

0.687 

0.254 

0.030 

4.64 

3.14 

0.3S 

3.52 

1.12 

0.130 

0.702 

0.415 

0.094 

0.509 

0.193 

0.035 

4.19 

2.63 

0,43 

3.06 

1.13 

0.204 

0.629 

0.315 

0.059 

0.374 

0,255 

0.035 

2.02 

2.28 

0.24 

2.52 

1.10 

0.151 

0.7.34 

0.434 

0.115 

0.549 

0.185 

0.024 

4.07 

2.5G 

0.58 

3.14 

1.13 

0.146 

0.727 

0.427 

0.135 

0.562 

0.165 

0.020 

4.72 

2.45 

0.49 

2.94 

1.18 

0.146 

0.806 

0.517 

0.11.5 

0.632 

0.174 

0.024 

4.63 

3.18 

0,42 

3.60 

1.03 

0.145 

0.741 

0.525 

0.097 

0.622 

0.119 

0.015 

4.23 

3.05 

0.42 

3.47 

0.76 

0.098 

0.769 

0.493 

0.155 

0.648 

0.121 

0.015 

4.27 

2.75 

0.29 

3.04 

1.23 

0.154 

0.740 

0.341 

0.103 

0.444 

0.296 

0.037 

4.17 

2.34 

0.48 

2.82 

1.25 

0.150 


XITROGEX 


III Cliart 3, the retentions of nitrogen per kilogram per day bai 
been plotted against the daily per kilogram intakes of this elemen 
using a ditTercnt symbol to represent the retention from each tJTie ( 
feeding given. Each symbol represents one period of .study of or 
infant. It is evident from the chart that the qnantitv of nitrogen r 
tained tends to increase steadily with increasing intake of this eremen 
It seems evident, also, that the range of retention for aiiv .^iven intal 
of lulrogen is praetically identical for all of the milk modifieatioi 
studunk No one method of preparation proved definitelv superior 1 
any other as regards nitrogen retention. It thus appeals that mhe 
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Tabu 


D.uly Betentiok of CAUcrtrit, PnospHorx'a akd Nitrogf.: 


XAMT. 

DATE OK 

BIUTH 

AGE 

WK. 

CA 

IV EIGHT length 

OM. 

CALCIt’^t 

EXCEETION' 

riUNE FECES TOTAL 

Gif. Gir. G^r. 

CALCIUM 

r.ETEN'TIOX 

TOTAL PEE Ki: 

Cr.M. G.M. 

11— I 

10 

5130 

5S.0 

0.041 

0.002 

0.456 

0.45S 

0.183 

0.030 

s/ir>/;;o 

12 

5470 

00.0 

0.044 

0.004 

0.480 

0.484 

0.160 

0.029 


14 

0055 

02.0 

0.999 

0.004 

0.935 

0.939 

0.060 

0.010 


19 

0705 

05.2 

0.911 

0.010 

0.571 

0.581 

0.3.30 

0.049 


21 

0775 

05.5 

1.011 

0.001 

0.703 

0.704 

0.307 

0.045 


0*1 

7305 

00.3 

1.179 

O.OOS 

0.753 

0.761 

0.418 

0.057 


23 

79S5 

GS.O 

1.195 

0.009 

0.763 

0.772 

0.423 

0.053 


27 

S123 

6S.0 

1.135 

0.007 

0.712 

0.719 

0.410 

0.052 


29 

79ST 

09.0 

1.130 

0.007 

0.749 

0.75G 

0.374 

0.047 


27 

9250 

70.S 

1.139 

0.020 

0.807 

0.833 

0.306 

0.033 

a/2/;:o 

29 

9790 

71.5 

1.310 

0.036 

0.90C 

0.942 

0.368 

0.038 


34 

10113 

74.0 

1.160 

0.017 

0.S27 

0.S44 

0.310 

0.031 


3cS 

10410 

70.0 

1.205 

0.007 

0.794 

O.SOl 

0.404 

0.039 


40 

11015 

70.3 

1.379 

0.034 

0.SS4 

0.91S 

0.4G1 

0.042 


43 

11200 

77.2 

1.354 

0.032 

0.830 

0.862 

0.492 

0.044 


45 

11400 

7S.0 

1.297 

0.027 

0.844 

0.871 

0.420 

0.037 

H~n 

25 

8705 

GS.S 

1.0S9 

0.050 

0.723 

0.773 

0.316 

0.030 

5/20/30 

o7 

9295 

73.5 

0.9S0 

0.032 

0.084 

0.716 

0.204 

0.028 


30 

9075 

74.5 

1.209 

0.035 

0.693 

0.74S 

0.521 

0.054 


41 

9013 

75.2 

1.342 

0.04S 

0.865 

0.913 

0.429 

0.045 


43 

.0237 

75.7 

l.OOS 

0.052 

0.414 

0.466 

0.002 

0.005 

M— e 

20 

S050 

68.2 

1.202 

0.014 

0.080 

0.694 

0.508 

0.003 

3/20/30 

39 

S545 

74.4 

1.300 

0.030 

1.055 

1.085 

0.275 

0.029 


42 

9775 

75.4 

1.20S 

0.025 

0.807 

0.932 

0.270 

0.028 


tlic total caloric intake is high and the milk feeding is so treated as 
to permit the formation of a fine curd in the infant’s stomach, the 
quantity of nitrogen retained h.v an infant mill vaiy directly mith the 
quantity of intake of this clement. 

CALCIUM 

Chart 4 compares the per kilogram intakes and retentions of calcium 
for the four groujis of infants. The heavy line represents the average 
retention of calcium as determined from appro.vimately 300 separate 
studies of infants given acidified mhole milk feedings and 350 U.S.P. 
units of D as cod liver oil daily. It mill be obseimcd that the general 
trend of retention in the pre.sent study is .similar to that of the larger 
control group, and the symbols repre.senting retentions during the indi- 
vidual periods of study arc about equally distributed on both sides of 
the average line. The range of calcium retention for any given intake 
is approximately the same for all of the different types of feedings. 
It aiqiear.s, then, that organic acid added to evaporated or finely curded 
mhole milk feedings does not result in any notemorthy increase in the 
amount ofmalcium retained b 3 ' the infant. 
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IV 

IJV IKF.VNTS GiVEX UXACIWFIEI) EVAP0U.\TED illLK MIXTURES 


puospnonus thosphokvh ^ niteooe.v xitkogex 

EXCRETION KETEKTJON EXCRETION UETEV.TION 


TOTAL 

UniKE 

FECES 

TOTAL 

TOTAL 

PEE KO. 

TOTAL 

UniN'E 

FECES 

TOTAL 

TOTAL 

PER KG. 

OM. 

OM- 

GM. 

GM. 

GM. 

GM. 

GM, 

GM. 

G>t. 

GM, 

GM. 

GM. 

0.492 

0.24S 

0.110 

0.304 

0.12S 

0.025 

2.47 

1.38 

0.3S 

1.7G 

0.71 

0.138 

0.4S,'> 

0.2.14 

0.109 

0.303 

0,122 

0.022 

2.72 

1.02 

0.33 

1.95 

0.77 

0.141 

0.7S4 

0.:!91 

0.278 

0.009 

0.115 

0.019 

3.99 

2.40 

0.66 

3.12 

0.87 

0.143 

0.7.S7 

0..1S9 

0.195 

0.5S4 

0,203 

0.030 

3.80 

2.28 

0.63 

2.91 

0.89 

0.132 

0..S71 

n. 2 &o 

0.288 

0.508 

0.303 

0.045 

3.99 

2.08 

0.73 

2.81 

1,18 

0.174 

(t.971 

0.4.10 

0.224 

0.074 

0.297 

0.040 

4.72 

2..S.3 

0.51 

3.34 

1.38 

0.188 

0.972 

0.439 

0.221 

O.OGO 

0.312 

0.039 

4.82 

2.80 

0.55 

3.35 

1.47 

0.185 


0.420 

0.20.1 

0.033 

0.297 

0.037 

4.72 

2.42 

0.49 

2.89 

1.83 

0.225 

n.ssr. 

0.394 

0.181 

0.375 

0.30S 

0.039 

4.29 

2.60 

0.48 

3.14 

1.15 

0.144 

0.94.7 

0.47.1 

0.281 

0,754 

0.191 

0.020 

4.99 

3.51 

0.74 

4.25 

0.74 

0.0.81 

i.ns.j 

0.4 S.l 

0.311 

0.770 

0.289 

0.030 

5.45 

.3.34 

0.85 

4.19 

1.20 

0,129 

n.'iH.") 

0..10(! 

0.293 

0.799 

0.180 

O.OIS 

4.7.1 

3.50 

0.48 

4.04 

0.71 

0.070 

0.!I7(I 

fl..l2.1 

0.290 

0.81.1 

0.174 

o.oir 

5.02 

3.39 

0.49 

3.8S 

1.14 

0.110 

].112 

0..109 

0.2.83 

0.792 

0.320 

0.029 

.1.34 

3.0.1 

0.02 

4.07 

0.C7 

0.061 

t.Ill 

O.54o 

0.209 

0.814 

0.297 

0.027 

5,23 

3.72 

0.58 

4.30 

0.93 

0.0S8 

1.07a 


0.27C 

0.830 

0,24.1 

0.022 

5.03 

.3.88 

0..37 

4.45 

0.58 

0.051 

0.9.47 

0.412 

0.254 

0.000 

0.271 

0.031 

4.77 

2.99 

0-57 

3.oG 

1.21 

0.139 

0.,'H4 

0.414 

0.20.8 

0.022 

0.192 

0.020 

4.31 

2.81 

0.51 

.3.32 

0.99 

0.107 

1.004 

0..122 

0.179 

0.701 

0.303 

0.031 

4.90 

3.17 

0.42 

3.59 

1.31 

0.136 

1.0.11 

0.414 

0.2.30 

0.050 

0.404 

0.042 

5.20 

2.30 

0.60 

2.90 

2.32 

0.2.38 

0.8S2 

0.37.1 

0.129 

0.304 

0.378 

0.041 

4.28 

2.02 

0.28 

2.90 

1.3S 

0.150 

1.02.1 

0.400 

0.209 

0.735 

0.290 

0.030 

.1.23 

".54 

0.6S 

4 90 

1.01 

0.12fl 

1 .090 

0.331 

0.38.1 

0.710 

0,380 

0.038 

.1.33 

2.00 

0.76 

3.6G 

1.67 

n T7.'> 

o.n.'ii 

0.374 

0.279 

0.053 

0 2.84 

0.029 

4.60 

2.72 

0.50 

.3.28 

1..3S 

O.Ul 


PHOSPHORUS 

As piiosplionis is used both for bone and for soft tissue formation, 
(he iiuantitj' of piiosphorus retained by an infant will depend very 
largely upon the calcium and nitrogen retentions. The retentions of 
both of these elements were apparently unaffected by the vai-ious 
methods of preparation of feedings used. It was therefore to be ex- 
pected that the phosphovns retentions likewise would be unaffected, 
f’hart 5 .diows lliat the daily per kilogram retention of phosphomis 
IS increased with increasing intakes of this element, but that the raufre 
of .etenfP.n for any given intake is the same whether the milk used 
was evaporated or curded with i-ennin or with acid. 


SUMMARY AND COKCLXJSIOXS 

This paper reports 108 balance studies in which were determined the 
.c ont.ons of nitrogen, calcium, and phosphorus bv infants fed curded 
whole milk or evaporated milk mixtures, with (5 ner cent i-nTi t ! 

>» fcX 
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upon the growtli and development of the infant. Ten infants were 
given whole or evaporated milk feedings acidified with lactic or citric 
acid; for eight infants the milk was curded bj' the addition of a pepsin- 
reimin preparation; and four infants Avere fed unacidified evaporated 
milk mixtures. All of the above milk mixtures have in common the 
propertj' of permitting a fine curd in the infant’s stomach, 

1. The growth of each infant, both in length and weight, was some- 
what above the average rate. 

2. Roentgenograms of the wrist and ankle, taken at regular inter- 
A'als, showed normal dcA’elopment and calcification of bone. 

3. The retentions of the three elements studied, nitrogen, calcium, 
and phosphorus, all increased steadily with increasing intake. The 
amount of variation in retention at each intake level was approxi- 
inatel 3 ' the same for each of the milk mixtures studied. 

It is therefore concluded that if curded Avhole milk, or uneurded 
evaporated milk mixtures are fed to infants, the amounts of nitrogen 
and minerals available for absorption and retention are the same for 
any given intake of milk, whether the milk is curded bj' the addition 
of acid, by enzymes, or is altered bj* the long heat treatment of evapo- 
ration so that the curd formed in the stomach is small. The excellent 
groAvth and bone development, as well as the high retentions of the 
elements studied, constitute CA'idence that all of these milk mixtures 
are good foods for infants. 
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THE RETENTION.S OP NITROGEN, CALCIUM, AND 
PHOSPHORUS OP INFANTS FED SWEETENED 
CONDENSED 3HLK 

Harold E. Harkisox, it.D. 

New Havex, Coxx. 

T he minimal protein requirement of infants has never been actually 
determined. It has been generally assirmed, however, that infants 
fed cow’s milk require a considerably greater intake of protein than do 
breast-fed infants. A nursing infant receives about 8 per cent of his 
total calories in protein, w’hereas an artificially fed infant is said to re- 
quire at least 12 per cent of his calories in protein.^ Tliis difference in 
protein requirement is explained by the higher lactalbumin content of 
human milk since Osborne and MendeP demonstrated that less laetal- 
bumin than casein was necessary to maintain normal growth in the rat. 
Edelstein and Langstein^ attempted to prove that these findings wnre 
valid also for the human infant, but owing to the iirherent difficulties 
of the method employed, their results were not entirely conclusive. No 
other similar experiments have been reported. 

Although experimental evidence is lacking, most wu’itcrs on infant 
nutrition attribute the nutritiorral disturbances occasionally seen in in- 
fants fed cow’s milk mixtures providing less than 12 to 15 per cent of 
the calories in protein to deficiency of protein. Swmetened condensed 
mitle w'hicli contains about 10 per cent of its calories in protein is fre- 
quently cited as an example of a feeding inadequate in protein. It is 
well known, however, that many modifications of cow’s milk designed 
to resemble human milk, and consequently low' in protein, are used for 
infant feeding without any evidences of impaired nutrition. 

The nitrogen balances of infants fed a cow’s milk mixture low in 
protein should afford an indication of the adequacy of the intake of 
protein. The present .study was, therefore, undertaken to deteiminc 
the retention of nitrogen of infants fed a cow ’s milk mixture providing 
about 10 per cent of the calories in protein. Sweetened condensed milk 
was used, but the results probably apply to other cow’s raillr modifica- 
tions of similar protein content. 


METHOD 


The subjects of the experiments were five healthy infants ranffin- 
from four to seven montiis of age. Their nitrogen balances were drter“ 
mined first when given diluted sweetened condensed milk and then 


Erom the Dipirlinont of rMlIotrJai. Vnie c i i , 

rortlnrlc Sonlco or tl.c Xcxv Haven Ho.plta! nSk ^'c-l'einc and the 

ThU work was aided hy a (rrant from the Dorde,, r- " 
rre^ated in abstract hetore the Society for Pediatric Rroardt 1 « j"’ 
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when fed an ecinal nnmbci of calories in the form of a cow's milk mixture 
providinfA about 15 per cent of the calorics in protein. This consisted 
of unsweetened evaporated milk diluted with an equal volume of water 
to wliich was added sucrose to make uj) 6 iier cent by weight of the total 
mixture. In addition, one infant was studied during a third period on a 
feedinsr of diluted evaporated milk without added sugar which supplied 
,20 per cent of the calories in protein. The percentage of distribution of 
calories of the feeding mixtures used is shown in Table I. Both the 
>Aveetened condensed milk and the evaporated milk mixtures were sup- 
plemented with S c.c. of cod liver oil and 30 c.e. of orange juice daily. 
The total calories fed were 'sufficient to allow normal gain of weight and 
ranged from 100 to 120 calories per kilogram. Since sweetened eon- 
deiued milk mixtun^ are relatively low in calcium and phosphorus, the 
iftfutious of these elements were also detemined in addition to the 
retention of nitrogen. 

Each infant was fed the milk mixture to be studied for at least -ten 
(lays before the balance determinations. Following this foreperiod, the 
infants were placed on metabolism frames permitting the quantitative 
collection of urine and feces. The metabolism pci'iods were of seven 


Table I 

PrncK.VT.inn Distributiox of Calories 



PKOTFIX 

FAT 

CAJIUOIIYDIIATF 

S\v(’ctcn(;d condensed milk 

10 

25 

G5 

Ev.nporatcd milk -iiid 0 [lei- cent 

siicio.se 1.1 

40 

4.5 

E\nporntcd milk 

20 

55 

25 

Breast milk 

S 

■17 

45 


days each. Carmine red uas used to mark the feces. Aliquots of th" 
milk mixture fed were taken for analysis. The food, feces, and urine 
were anal.vzed for nitrogen by the Kjeldahl method, calcium by a 
modification of the .Merrudden method,* and iiho.sphorus by the gravi- 
metric magnesium p.vrophosphate method.* The accuracy of the urine 
collections was checked by the determination of creatinine in each 
twenty-four-hour specimen. During each period the variations in the 
daily creatinine excretion uere le.ss than 10 per cent of the average for 
the period. The gain in weight of the infants was also noted. 

RESULTS 

The experimental i-esults are summarized in Table II. The data are 
expressed in terms of twenty-four-hour iieriods. 

The rale of gain in weight uas satisfactory in all of the experiments, 
ranging from 19 to 41 gm. per day, and was essentially the same during 
the periods of feeding with sweetened condensed milk and with e\'a[)- 
orated milk. 




HARUISOX : XITROGEX, CAT.CIUil, AXD PHOSPHORUS RCTEXTIOX 417 

In four of tlic five cxperimcnls the retentions of nitrogen during the 
periods of low protein feeding were approximately equal to the reten- 
tions obtained with the higber levels of protein. The constancy of re- 
tention of nitrogen is quite strikingljj shown by the subject E. M., who 
retained the .same amount of nitrogen when 10 per cent, 15 per cent or 
20 per cent of the calories were provided in protein. One subject, H. B., 
showed a considerably greater retention of nitrogen during the evap- 
orated milk period. 

The sweetened condensed milk feedings supplied only about two- 
thirds as much calcium and phosphorus as the mixtures of evaporated 
milk and sucrose. Less calcium was retained during the periods of lower 
calcium intake except in one experiment. The retentions of phosphorus 
corresponded approximately to those expected from the calcium and 
nitrogen balances, i.e., 

Ca retention N retention'^ 

P retention == — 75 + 


Table H 

D.mly Xitrooex, Calcium, axo Phosphokus Balances 


Kl’B 

JF.CT 

A(.K 

MO. 

WEKJIIT 

GM. 

FEKP- 

IKG 

\VT, 

GAIK 

CM. 

K 

IKT. 

GM. 

K 

HET. 

G3I. 

GA. 

IKT. 

GM. 

GA 

nET. 

GM. 

P 

IKT. 

GM. 

P 

EET. 

GM. 

W. K. 

5 

7,055 

C.JI ^ 

+. 3.5 

2.92 

+1.19 

0.67 

+0.22 

0.55 

+0.18 



9,600 

E.AI.'S.t 

+.10 

4.4G 

+1.22 

1.04 

+0.33 

0.82 

+0.24 

B.R. 

7 

7,9 In 

C.At. 

+39 

2.03 

+0.64 

0.64 

+0.24 

0.52 

+0.16 



8,670 

E.JI.+S. 

+36 

4.47 

+1.12 

1.04 

+0.16 

0.S3 

+0.17 

T. B. 

0 

7,915 

C.AI. 

+41 

2.53 

+0.96 

0.57 

+0.23 

0.47 

+0.17 



8,660 

E.At.+5^. 

+40 

4.3S 

+0.S7 

1.03 

+0.32 

0.79 

+0.16 

T. T. 

r, 

7,260 

('.AI. 

+2.) 

2.00 

+0.S2 

0.58 

+0.17 

0.47 

+0.14 



7,720 

E.Al.+S. 

+39 

4.3S 

-cO.82 

1.05 

+0.21 

0.79 

+0.14 

v;. At. 

i 

6,025 

C.At. 

+35 

2.40 

+0.82 

0.56 

+0.17 

0.42 

+0.13 



0,705 

E.AI.+R. 

+J9 

4.02 

-i-0.S,3 

1.06 

+0.20 

0.73 

+0.14 



7,45.) 

E.Ar.; 

-t20 

5.63 

+0.S0 

1.37 

+0.24 

1.02 

+0.15 


•CM., diluted sweetened condensed milk. 

tn M + s. dllutid e\;\pornled milk with C pei cent sucrose. 

tniil.. dlinted e\npoi;ited milk without added sucrose. 


M.SCUP.SIOX 

Tile failure of four of the subjects to show increased retention of 
nitrotien when the jirotcin calories were increased from 10 to 15 jier 
cent of the total calorics indicates that the lower level of protein was .suf- 
ficient to permit the maximum possible protein storage. The one sub 
ject. n. B.. who showed retention of nitrogen during the .sweetened 
eondensod milk period may not have been adju.sted to the low protein 
eodnm at Pio time the collection of urine and feces was .started^ since 
he showed mcroasum daily retentions of ni1ro?en during tl.c peHod of 
low protein feeding. However, if this lower retention of 0 64 . ” 
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nitrogen daily lie accepted, it still compares faA-orably with the reported 
retention ot nitrogen of breast-fed infants. According to the literatnre, 
the daily nitrogen balance of healthy infants fed human milk averaged 
0.56 gm.® Swanson" determined the retention of nitrogen of an infant 
fed human milk for a period of aliliost six months and found the average 
daily retention to be 0.54 gm. ^Yhen sufficient calories arc given, cow’s 
milk mixtures wliich provide 10 per cent of the calories in protein ap- 
parently satisfy the infant's protein requirements. Increasing the pro- 
tein in the diet above this level without increasing the calories does not 
result in increased storage of protein. The greater retention of nitrogen 
of artificially fed infants as compared with breast-fed infants, and espe- 
cially of infants fed concentrated milk mixtures, may be associated with 
a higher intake of calorics rather than of protein. Nelson® and Jeans 
and Steams” found that the retentions of nitrogen of infants fed un- 
diluted milk or evaporated milk mixtures were greater than those of in- 
fants fed diluted milk mixtures. The infants recehing the concentrated 
mixtures were given more calories as well as more protein than the in- 
fants receiving the diluted milk feedings. 

No conclusions as to the protein minimum, meaning by this term, the 
lowest level of dietary protein permitting the maximum retention of 
protein, can be dra-wn from the pi’esent expertments. The fact that one 
subject showed a relatively low retention of nitrogen when given the 10 
per cent protein feeding may indicate that this level is close to the 
minimum for infants fed cow’s milk. 

The nitrogen balances of the infants given sweetened condensed milk 
feedings do not support the commonly expressed belief that sweetened 
condensed milk is an inadequate food for infants because of its low con- 
tent of protein. It is possible that the poor results of sweetened con- 
densed milk feedings may have been due to deficiency of vitamins rather 
than of protein. This is in accord with the findings of De Sanctis and 
Craig’® and 'Wolf and Sherwin” wlio reported normal growth and de- 
velopment in infants fed sweetened condensed milk supplemented with 
additional sources of vitamins C and D. 

The low cr intake of calcium and phosphorus during the periods of 
feeding with sweetened condensed milk was apparently associated \vith 
smaller retentions of these elements. This should not necessarily be 
interpreted as signifying that sweetened condensed milk is inadequate 
with respect to calcium and phosphoius. It has been observed many 
times that infants fed cow’s milk supplemented with vitamin D show 
much greater retentions of calcium and phosphorus than do breast-fed 
infants. This is true even when the balance studies are carried out for 
long periods of time,’- ’’ Swanson’ over a period of throe months 
found that the daily i-etention of calcium of an infant fed human milk 
supplemented with cod liver oil averaged O.OS gm. daily, wiiereas that 
of an infant fed a cow’s milk mixture plus cod liver oil averaged 0.29 gm. 
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daily. Ncitlier of these infants showed any evidences of rickets. Greater 
retentions of calcinra and phosphorus can he obtained in infancy by in- 
creasing the amount of these elements in the diet, as the studies of 
Nelson’'^ and Jeans and Steams® show, but there is no evidence that this 
increased retention of calcium and phosphorus is neeessarjL Although 
the retentions of calcium and phosphorus of infants fed sweetened con- 
densed milk supplemented with cod liver oil are less than those obtained 
with higher intakes of calcium and phosphorus, they are, nevertheless, 
considerably greater than those reported in normally growing breast-fed 
infants and are probably adequate. 


STjMMAEV 

The retentions of nitrogen, calcium, and phosphorus of five infants 
ranging from four to seven months of age were determined Avhen fed 
cow’s miUc mixtures providing 10, 15, and in one case 20 per cent of the 
calories in protein. The 10 per cent protein feeding consisted of diluted 
sweetened condensed milk. The feedings were all supplemented with 
orange juice and cod liver oil. 

With an adequate intake of calories, the protein requirements of the 
infants were apparently satisfied when 10 per cent of the calories were 
provided by protein. 

The retentions of calcium and phosphorus of infants fed sweetened 
condensed milk supplemented with cod liver oil were less than the reten- 
tions obsen'ed when the amounts of calcium and phosphorus in the diet 
were increased but were, nevertheless, considered sufficient to permit 
normal growth. 
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RESPIRATORY FAILURE IN ACUTE EPIDEMIC 
POLIOMYELITIS 

Late Re'^clts akd Complications 

M. Beuxard Brahdy, [M.D., ^Mol'xt Yerxox, N.Y., axd 
JIat rice Lexarsky, il.D.. New York, N. Y. 

I N A PREVIOUS coninninicatioii* we reported in detail our observa- 
tions in forty-six patients with poliomyelitis treated in the Drinker 
rcs])iratoi‘s at the AVillard Parlcer Hosiiital in 1931. We now present 
the follow-up data of those patients obtained over a period of four j'ears 
after respirator treatment. During 1932 and 1933 seventeen additional 
patients with poliomielitis were ti-cated in the respirators at the Willard 
Parkei’ Hospital. We shall summarize our observations in the entire 
group of sixty-thi-ee patients and discuss a frequent late pulmonary com- 
plication which often is not recognized. 

A.XALVSI.S OF SIXTY-THREE CASES 

Types of Patients Treated . — The patients were divided into two groups 
(.spinal and bulbar), according to the type of respiratoiy paralysis 
present. The patients in the fii-st group had paralysis of the diaphragm 
or the intercostal muscles® or both and were classified as spinal cases. 
Paralysis of the intercostal muscles was determined by watching the 
expansion of the chest during inspiration. The magnitude of expansion 
was more readily estimated by pres.sing firmly on the upper abdomen, 
thus diminishing the excui-sion of the diaphragm. Paralysis of the 
diaiihragm was determined by observing the movement of the abdominal 
wall during inspiration. If there was no abdominal movement, or if the 
abdomen was drawn inward during inspii-ation, it indicated weakness or 
l)aral.'’.sis of the diaphragm. The involvement of the respiratory muscles 
was often unilateral. Fluoz’oscop\- nas sometimes used to corroborate 
the clinical impi'cssion. 

The patients in the second group had involvement of the cranial 
nerves with apparent injury of the rc.siiiratoi-y center and were classi- 
fied as having bulbar lesions.! The diagnosis of injury to tlie respira- 
tory center was made in patients with bulbar le.sions, whose rcsj>irations 
were irregular in depth and rate at a time when the upper air passages 

From the Wlllanl Parker JlcsrUnl and the Department of Pediatrics. Cornell Uni- 
versity Medical Coll«'Ke. 

•The dinphrapm anti interco.«tnl musclei? arc not the only ones that function during 
inspiration, iconic* of the other mu-'^cles arc the levators co.«taruni. f'Caleni. storno- 
cloifio-niastold, ptyctoraMs niinor and scrrtitus posticus superior. Thcst‘ may aI.«to he 
ptiraiyretl hut nr** of minor Importance. 

iUulhar 1.** usv-tl in the broad 5cn.«c, Althou^rh It Is anatomically incorrect, it hn.v 
bfcom** acccplctl to divith* tJif* more common U*slon.v in poliomycliti.'i into spinal 

anil bulh.ir. The lath*r inclutles the nuclei of the emninl nerves as well as the 
rvspiratoo' center. 
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were not obstructed (by mucus or saliva), and who did not liave paral- 
ysis of the respiratory muscles. 

There were several patients with paralysis of the intercostal muscles 
or diaphragm who also had parab'sis of some cranial nerves. These 
patients were considered as having spinal lesions, so far as the respira- 
tory paralysis was concenied. Similarly some patients with involvement 
of the respiratory center had paralysis of one or more extremities, but, so 
far as the respirator}'' paralysis was concerned, they were considered as 
having bulbar lesions. 

When determining injiiiy to the respirator}' center, it is impoidant 
to have the upper air passages free of mucus and saliva. An erroneous 
diagnosis of respirator}’’ paralysis was made in at least two patients 
who ivere unable to sivallow. The mucus and saliva which accumulated 
in the pharynx of these patients intciTcred witli respiration. Eaeli one 
received respirator treatment for several hours nuthout improvement. 
After removal from the respirator and the institution of suitable treat- 
ment, they improved and finally made a complete recovery. Placing 
such patients in the respirator is likely to result in emphysema and 
aspiration pneumonia as Harper and Tennant^ have pointed out. These 
patients are not included in the sixty-three cases under consideration in 
this paper. 

Ape and Sex . — The voungest patient treated was fourteen months of 
age and the oldest twenty-four years. There ivere four patients under 
tiiree years of age, all of whom died. The distribution between the 
sexes showed nothing significant. 

Time Fadorif . — There was apparently no correlation between the dura- 
tion of the respiratory difficulty and the ultimate result. Some patients 
who were placed in tlie respirator shortly after the appearance of respira- 
tory embarrassment died; whereas others, who had respiratory em- 
barrassment for as long as nine days before treatment survived. 

Diffcrcniinl DmpjwsA.-— Pneumonia, asthma, and other conditions 
are not infretiuently erroneously diagnosed as ro.spirator}’ paralysis due 
to poliomyelitis, and patients with these conditions are sent to the hos- 
pital for ticatment. Gordon^ found that seventeen cases of pneumonia 
were incorrectly diagnosed as poliomyelitis and sent to the Hennan 
Kiefer Hospital durins a time when the total number of patients ad- 
mitted with poliomyelitis was 224. In 1933 nine patients with pneu- 
monia were sent to the Willard Parker Hospital for treatment.-* Prob- 
ahly many such errors in diagnosis could be avoided by obtaining a care- 
ful history and performing a thorough phy.sical examination We have 
never seen a jiatient with involvement of the re.sj)iraton' muscles duo to 
pohomyehtts who did not ),ave, in addition, paraly.sis or paresis of some 
rUher muscles. ' ‘ 


PuJmomm, romj,hVof,Vms._Twenty-.sevcn of the .sixtv-three natien 
treated in the respirators were discharged from the Imspital. Ttveh 



Table I 


Analysis of Tu-elits Deaths Aftef. Kespibatob Treatment 


CASE KO. 

nOSPITAL 

KO. 

AGE 

TIME IN- 
TERVAL 

BETWEEN 
END OF 
OER RES- 
PIRATOR 
TREAT- 
MENT 
AND 

DEATH 

ROENTGENOGRAM 

TERMINAL ILLNESS, CLINICAL DIAGNOSIS, 
AND COURSE 

1 

■1311 

5 yr. 

S mo. 

Massive atelectasis 

Seven months after discharge patient had 
scarlet fever and varicella. During con- 
valescence temperature rose, and patient 
became dyspneic. Clinical diagnosis of 
pneumonia was made. During next eight 
days patient became progressively worse 
and died. First roentgenogram showed 
atelectasis which was later complicated 
by a bilateral pneumonia. 

O 

4325 

3 yr. 

3 «k. 

Massive atelectasis 

Xormal convalescence at an orthopedic hos- 
pital for 9 days; patient developed upper 
respiratorj- infection for 2 days and then 
suddenly became desperately ill with 
dyspnea and cyanosis. Clinical diagnosis 
was pneumonia, but roentgenogram 
showed a massive atelectasis of entire 
right lung. Patient died 20 hr. after 
onset of acute s.vmptoms. 

3 

•1751 

13 yr. 

1 


Six months before 
fatal illness p.a- 
tient had massive 
atelectasis from 
which he recov- 
ered. 

Patient had anorexia, cough, and fever at 
home for one week. Cough became worse, 
and patient vomited. Hoarseness and 
dyspnea developed. Examination at hos- 
pital revealed coarse moist rales in both 
lungs, diminished resonance and fremitus, 
and profuse nasal discharge. Tempera- 
ture 101.4° F. The same night he be- 
came restless and cyanotic; pulse was 
feeble. Few hours later he was uncon- 
scious. He died 10 hr. after admission. 
Diagnosis was cardiovascular failure, 
pneumonia, and possibly pulmonary 
edema. 

^ 1 
4025 ^ 

G yr. 

G wk. 

yr. 


Patient was doing well at an orthopedic 
hospital for one month. Suddenly pa- 
tient developed respiratory difficulty with 
cough and slight cyanosis. Moist rales 
were heard over entire chest. Temper- 
ature 100° F. Diagnosis of bronchial 
pneumonia was made. Bespirator treat- 
ment and oxj-gen did not help. The fol- 
1 louing days the temperature was between 
103 and 104° F. Condition became 
worse, and patient died five days after 
onset of acute svmptoms. 

5 

4323 

31 yr. 

2 Vi yr. 

1 

Convalescence had been progressive. He 
developed a slight cold with cough, sim- 
ilar to condition he had on prerious oc- 
casions. This time there was a more 
copious secretion of mucus. Temperature 
was normal. Suddenly he became dysp- 
neie, cyanotic, and apprehensive. Coarse 
moist rfiles in both lungs, more at the 
apices, no dullness. Impression was pul- 
raon.irv- edema. He died JO hr. after 
i onset of acute symptoms. 
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CASE NO. 

HOSPITAL 

NO. 

AGE 


6 

4719 
11 yr. 


7 

5776 
14 yr. 


8 

4GG9 
5 yr. 


0 

nriii 
IS yr. 


Table I — Cont’d 


TiiiE i>r- 
TERVAL 
BETWEEN 
END OF 
OUR RES' 
PIRATOU 
TREAT- 
IIENT 
AND 
DEATH 

ROENTGENOGRAit 

TERMINAL ILLNESS^ CLINICAL DIAGNOSIS, 
AND COURSE 

; mo. 

1 

j 

Uneventful convalescence at Willard Parker 
Hospital for 3 -n'eeks and another hospi- 
tal for 2 months. Temperature 99° to 
100° P., pulse 90 to 100, and respira- 
tions 20 to 26. Taken home against ad- 
vice of attending physicians. Apparently 
well at home for 3 weeks. Then sud- 
denly patient became ill, complained of 
headache, rapidly became stuporous, and 
developed difBculty in breathing and cy- 
anosis. Three hours after onset admitted 
to Pordham Hospital as an emergency 
case. Impression was pneumonia and 
possibly relapse of poliomyelitis. Placed 
_ m respirator with some improvement in 
color. Stupor persisted, pulse poor, tem- 
perature 100° to 102° P. Patient died 
25 hr. after admission. Unfortunately 
the case record and autopsy report could 
not be found. 

1 

i 

Patient discharged in satisfactory condition 
after 10 days in general hospital. The 
day the patient arrived home there was 
a ^sudden onset of dyspnea and cyanosis 
with rapid development of coma. There 
•were distant breath sounds over both 
sides of chest but no rales. Temnera- 
ture 103° P. In respirator 10 hr. wHll 
out improvement; died 20 hr. after onset 
of acute symptoms. 


i 

! 

i 

This patient vas discharged from Willard 
Parker Hospital to another hospital for 
further respirator treatment in order to 
make room for more urgent cases. He 
was treated for 5 days more with ini- 
?Xr™'T^ from the respi- 

the parents against the advice of liis 
phy.s.oians. Ti.reo days later he was 
brought hack as an emergency case with 
.^lallow, labored breathing and cyanosis 
Breath sounds on the left side 4re dt' 
mimshed. Temperature 99° P rjinp 
nosis of possible pneumonia w.as mSI 
There was some improvement, but afte; 

2 days he suddenly became wo/se - Lrl-ed 
-ij^pnea, cyanosis, and restkss^efs de 


hotter Irom mother state? mtiont — — ? 
pneumonia at home. die-l of 
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T\ble I— Cost'd 



TIME IN 



TEK\ \L 

1 

C\Sf NO 1 

niTWFFN 



FND OF 


IH>SPIT\I 

Ol 11 FFS 

] 

so 1 

rrK\T(»I. 1 {»> Nlf f- NtR.h \M 

, IhllMIWL ILIXESS, CLINICAL 


ThV \T 

1 AXD COUBSI; 

\OF 

•MFNT 



: \N'h 



ni \Tii 


to ^ 
rsis 
f) jr J 

, o mo 

1 

1 

i 

Letter from motlier states patient died of 
j pneumonia at home after an illness of 
4 days O'sj’gen administered without 

1 benefit. 

n 1 

-..SOO ! 
to jr 

■4’/j Ji 1 

'Letter fiom mother states that patient died 
of pneumonia at home in Lenox, Mass , 
24 houl-- after onset of acute sj-niptoms. 

.•■)n4 

20 ir 

(» mo 

- 1 

Patient lind been conialeseing niceli for G 
mo. at a general liospital Died of agran 
iilocjtosis after administration of several 
doses of amidopi rine for abdominal pain 


of these t\\ont\-se\cn patients ^^ho survived the respirator treatment in 
tlie liospita] died at intervals of from two weelcs'^ to two and one-half 
Veal'S afteiwaid The cause of death in these t^^elve patients is of con- 
^iderahlc inteicst. All of them had residual paralysis of some of the 
respiratorj' muscles. One patient developed neutropenia following the 
administration of amidopjrine for se\cral days. The fatal illness in the 
other eleven patients beaan uith I'cspiratory sjuiptoms, and the clinical 
diagnosis in eight nas pneumonia and in one, pulmonary edema. Roent- 
genogiam.s neie taken of the two 1't‘niaining patients during their final 
illness, and in both a loentarcnologic diagnosis of massive atelectasis was 
made. The clinical diaenosis in tho'-e tno patients was pneumonia 
(Table I, Cases 1 and 2) 

It IS sometimes most difficult to differentiate clinically between mas- 
si\e atelectasis and pneumonia, c'cn nhen one keeps in mind that either 
condition ma.\ be inc^ent. Although imeumonia ma.v dcielop after 
lesiiir.itor tieatment. it is simiificanl that in none of the patients in 
whom imeumonia nas the final diagnosis nos this confirmed b.v roentgen- 
oiriams. e 'were able to obtain a fairly accurate description of the 
fatal illness in a few instances, and some of these closcl.y simulated the 
scfiuencc of events in eases of mas-ive atelectasis (Table I, Cases 3 to 6) 
Theie nas a hist on- of an upper rcspiratoi'i' infection in some, with 
moderate inefleetnal coueh and rapidly progressing dyspnea. Cyanosis 
developed despite tieatment in a I'cspirator or the administration of 
osygen b.v nasal catheter. There vas usually a rise in temperatuie which 
\aiied from 2° to G° Fahienheit The respiratorj- excursion was dimin- 
ished on the affected side (sometimes obscured by the muscle paral.vsis), 

•The p'tltnt u)io ifter tuo r*mo\ctl from the npain**! 

the luUUc of Iht' nUenOms p)n ‘•Icl'in*?, 
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and suppressed lireath sounds witli moist rales -were heard over the in- 
volved area. The condition became progressively worse, and death oc- 
envred in from a few hours to several days. 

Although massive ateleetasis was a sei-ious oeeurrenee in our handi- 
cii])ped patients, it developed in some of them during, as rvell as after, 
re.spirator treatment without a fatal issue. Two patients had atelectasis 
of the right upper lobe while in the respirator. The diagnosis was made 
clinically and confirmed by roentgenograms. Three other patients de- 
veloped massive ateleetasis two rvecks, four months, and two years aftci' 
their treatment in the respirator and recovered. 

Massive atelectasis is the result of a prolonged occlusion of the lumen 
of a large bronchus. Several factors were present in our patients which 
predisposed them to such an occurrence. There was an intercurrent 
upper respiratory infection which increased the production of mucus. 
All the patients were able to cough but with diminished force, because 
some of the respiratory muscles were still paralyzed. We believe that 
the ineffectual cough permitted mucus to accumulate in the tracheo- 
bronchial tree which, in some instances, was followed by the plugging 
of a bronchus. The air in the alveoli related to that bx’onchus was ab- 
sorlied, and tiic result was massive atelectasis. 

Pcdhologij .- — We shall consider briefly the pathologic conditions found 
in the lungs of patients who died during treatment in the respirator. 
Most of the pathologic material was examined by Dr. Lawrence W. Smith 
at the Willard Parker Hospital. Emphysema and focal areas of atelec- 
tasis (lolmlar) were found in all cases. A few patients not treated in 
the respirator showed atelectasis and emphysema hut not to the same 
extent. Vascular engorgement, congestion, stretching of the elastic tissue 
fibers, and an alveolar exudate of serum and blood cells were frequently 
found in treated cases. When the chest was opened in one case, the 
lungs were ])urtially collapsed due to a loss of the normal elasticity. 
Similar findings liavc been repoilcd by others.-'^ 

Pafknis Suitable for Treatment in fJic ffespirafor.— Should every 
patient with poliomyelitis who experiences difficulty in breathing receive 
respirator treatment 1 Because this question is of great importance we 
shall discuss it in detail and state wliy our ansiver is in the negative. 
Respiratory difficulty in poliomyelitis may be caused by (1) paralvsis 
of the respiratory center, t2) paralysis of the diaplirag^ or intercostal 
muscles, either separately or in combination, or (3) accumulation of 
saliva and mucus in the rctrophnrmLX in patients with inability to 
swallow. 


NSc l.:,ve ™ been MKcoeelnl in 11, c Ircalmct of pa(io,„, J, 

ber le»,„.s 1, „[ ll.o reopiv.to.y eenter. re- 

„.ll. ee.ll, »„nb,r eeee, l.ove been J ' 
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these patients die of respiratory paral3’sis, cardiovascular failure, 
toxemia, or some other condition is not clear. Possibly’ more of them 
ivould survive if the respirator ivas not used. 

Patients with inabilitj’ to swallow accumulate mucus and saliva in 
the retropliarjTix which mai’ interfere with respiration. Aspiration of 
oral secretions or vomitus during normal or artificial respiration is a 
constant danger and maj' lead to atelectasis, emph}"sema, or pneumonia. 
If there is no rcspiratoiy iiaralj’sis, the patients will be able to breathe 
prortded that the air passages are kept clear. Postural drainage, fre- 
quent use of a suction apparatus, parenteral administration of fluids, 
and no oral feeding for several daj-s is the regime w'e have used for such 
patients.® 

The most frequent cause of respiratoiy embarrassment in patients 
ivith poliomj'elitis is due to spinal lesions which result in paralj'sis of 
the diaphragm or intercostal muscles. It is in this group that one finds 
patients suitable for respii’ator treatment. For patients with paral3"sis 
of one side of the diaphragm, or onl3’^ some of the intercostal muscles, 
who do not have e3mnosis or d3"spnea, we do not advise respirator treat- 
ment. On the other hand, it has been suggested that the respirator should 
be used at the first sign of involvement of the respiratoiy muscles, in 
order to rest the injured nerve cells.® Unfortunately, at present, Ave do 
not know whether artificial respiration prevents stimulation of the nerve 
cells associated with respiration. The conditions produced by artificial 
respiration are not comparable to the immobilization of the paral3’^zed 
skeletal muscles of an extremit3'. A further analog3' to skeletal muscles 
which is sometimes made does not nceossaril3' appl3' to the respiratory 
muscles. The impression is that spontaneous breathing wfll stretch the 
weakened respiratory muscles, just as weakened skeletal muscles of an 
extremity arc stretched by incorrect immobilization or during active 
motion by antagonistic muscles. There are functionally no antagonistic 
muscles to the diaphragm or intercostal muscles, and therefore stretch- 
ing of the paralyzed muscles will not occur. Another point to be borne 
in mind is that pulmonary complications mav’’ occur in patients treated 
in the respirator. We have obseiwed man3' patients W’ith respiratory 
embarrassment due to poliomyelitis wdio ivere not treated wfth artificial 
respiration. As far as w’e Imow, none of these dei^eloped pulmonary 
complications similar to those described earlier in this paper. For these 
reasons a paliont should be in a respirator onl3' if he is unusuall3" rest- 
less. fatigued, or d 3 -spncic or has C 5 -anosis ivhieh cannot be relieved by 
the administration of o.xygen. For patients ivitli slight or moderate 
respiratoiy distress we advise repeated .small doses of sedatii^es and con- 
tinued I’eassuranee to make them more comfortable and enable them to 
rest. 

Treatment . — IVe have described the care of the patient requiring 
respirator treatment in detail elsewhere' and shall make onh' a few 
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additional comments. It lias been suggested that patients be placed 
in tbe re.spirator several hours each day during their convalescence, that 
is, after their re-spiiutori' function ha.s returned sufficiently to enable 
them to breathe spontaneously.® AVe were able to do this with one 
patient, and the result was most encouraging. In the acute stage some 
of our patients were given convalescent serum and others received 
ephedrine intratheeaUy.^ The smaU number so treated prevented a 
suitable evaluation of either form of therapy. Deaths occurred among 
patients who received serum in the preparalytie stage. Ephedrine sul- 
phate administered in the paralj-tie stage seemed to benefit some patients, 
whereas in others it apparently had no effect. 

RESULTS 

Bulbar Cases— All of the twelve patients ^vith bulbar lesions and in- 
jurj’ of the respiratorj’^ center died. Four of them died within twenty- 
four hours, and five others nithin three hours after being placed in the 
re.spirator. 

Table n 


Suitv-Thuee Cases Treated ik Bespeeatobs. The AIoet.auty Dceikg Tp.eatmekt 
AKD THE Total Mop.TALrry Accofoiisg to the Type of Lesiok 

ASD THE TE.AP. OF TBE-ATSIEST 


YEAR 

TTPEOr 

LESXOK 

OTilBEU 
[ Tr.EATn> 

DIED DUEIKG EES* 
PIEATOE TREAT- 
ilEXT 

PIED 
ArrER 
! DIS- 
CHARGE 

TOTAL 

i 

DE.ATHS 

XDSfBEB 

PEE CEKT 



1931 

Spinal 

34 

10 

41 

10 

20 

76 


Bulbar 

12 

12 

100 


12 

100 

1932-33 

Spinal 

17 

8 

41 

2 

10 

59* 

Total 


63 

30 


12 

48 : 



•Exclusion of the patient who died of neutropenia brings the total percentage of 
df'aths to 53. 


Spinal Cases. — Twenty-four of the fifty-one patients with .spinal lesions 
died in the respirator, ten in less than twenty-four hours, and Dvo in less 
than three hours. Obviously many of the patients arrived at the hos- 
pital too late for any possible benefit from artificial respiration, and this 
accounts in part for the high mortality which we had. Tiventy -seven 
patients left the hospital alive. 

The immediate mortality® among patients with respiratorj* embarrass- 
ment from spinal lesions due to poliomyelitis who have been treated in 
the Drinker respirator has been the same in each of the epidemic vears 
under consideration (Table II). However, the ultimate mortality’ dur- 
ing comparable follow-up periods has decreased. Thus, durina a period 
of two years after surviving their re.spirator treatment there were eight 
deaths among eighteen patients in the 1931 group (two more died after 


tr. nlmmi; «mnwte' respirator 
tr.nt.o.nt nr,., rCnteO to ,ho 




















TiELE in 


pATiF.xTs Who .Suuvivep. Co.miv.kisox or Coxi'itiox of Patients When Bl'SI’H’.atoj: 

Teeatjient Was Beocx With Condition- Aitei: Two to Foui: Ykaks 

OASr. NO., 

HO.SI-ITAE 1 

NO., AND j CONDITION WHEN PEACED IN DURATION OP FOELOW-UP AND CDN- 

\i;i: .vT ON- RESPiK.ATor: dition avhen eeexaminf.d'" 

.SET OF 
lEENF.SS 

1 Admitted oa the third day of ill- After 2 yr. : Active, normal child. 

4012 ness, acutely ill. Temperature 2Co evidence of paralysis. 

S yr. 103.15° F. ; nasal voice, difficulty Breathes normally; good cough. 

in swallowing; neck and back The child had made a complete 
stiff; paresis of neck mu.«cle.s; recovery at the end of one year, 
hj-peractivc deep reflexes. On 
third day in hospital movements 
of diaphragm weak, slight res- 
piratory difficulty. Following 
day restless, perspiring, cyanot- 
ic; paralysis of diaphragm. 

Placed in respirator for IS hr., 
after which she was able to 
breathe spontaneously with only 
her intercostal muscles. 

2 Admitted on second day of illness After 3 yr. and 10 mo.: As ae- 

aOOn with preparalytic poliomyeliti.s. tive as any otiier child — runs,' 

t yr. Convalescent scrum given intra- jumps, skate.s, rides a bicycle, 

vonously. Third day in hospi- nnd plays ball. Some atrophy 

tal paralysis of upper extrem- and slight weakness of left 

ities; fourth day paresis of low- deltoid but no limitation of mo- 
er extremities; breathing almost tion. Left hand grip a little 
entirely abdominal, voice weak. weaker than right. Slight weak- 
In respirator for 10 days. ness of abdominal ifiuscles. 

Breathing' both thoracic and ab- 
dominal. Has had no intercur- 
ront illnesses. 

.\dmittod on ninth day of illness. After S yr. and S mo.: Attended 

20 Had been in another lio.spital orthopedic clinic for a year, am! 

S yr. for D days whore he bcc.-'me pro- , last report stated that patient 

grcssively worse. On :idmission was discharged as completely re 

lie was cyanotic, gasping for covered, 

air; had received artificial res- 
piration in ambulance. Pkiced 
in respirator immediately after 
admission. Following day cxa;n- 
ination revealed weakness of 
I neck and back muscles: guadri- 
plegia; paralysis of upper in- 
tcrcostals. In respirator .3 d.ays. 

1 

■I I Admitted on the fourth day of ill- After 2 vr. and .3 mo.: Well-de 

4701 ' ness :iftor a trip of SO milo.s. vcloped and act ivc child ; up and 

!) yr. Acutely dl; temperature 103'’ almut. Sliglit weakness of left 

F.: nn.^al voiee; difni-uify ini lower faci:il mii.seles and asvm- 

sw:dl<jwing; .slight left faeial j metry of soft palate. Breathes, 

j weakness ; loft side of palate i talks, and saallows normally e.x- 

we:ik. Unable to sit up; geii- ; eept for slight huskiness of 

! eralized flaccidily with rigid i voice. All other muscles normal. 

neck and back. Xo cyanosis or i Has had several attack.s of 

I dyspnea. Following day there I bronchitis, some of which rvere 

nn.s more prostration and f^onti* prolonged, 
i-estle.gsiie.gs. Beginning we-ik- 

iiatiunls )>y c»ne nf tlir I'l.st ••xamlnation oft<^r tli** 

tlnu* inli-rvai 3 nn<l 1 .% wm* not o.\aiuin««l l>v but ol>taln»Ml 

a MTort of thrir Inst < \nrnini»Manv (IuoukIi tlio court*sv uf th** ortliopotllc )io'4;)ltnl 
llicy all*’n0c«l. 
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Tabi.e III — Coxt'o 


CASK NO., 
HOSPJTAI. 
XO., AKD 
A(!K AT ON- 
SET OF 


lEKNES.S 


4 

4T01 
9 vr. 
Cont ’{1 


5214 
3 yr. 


0 

4830 
12 vr. 


7 

r>:m 

hi yr. 


8 

.'i.'ioa 

l<t vr. 


coxumox witEX ri.ACF.D ix 
nESPii:ATor. 


n(!.ss of diaphragm and inter- 
costal muscles. Slight cyanosis 
lelievcd by oxygen. Xext day 
diaphragm’ paralyzed, and cy- 
anosis persisted, therefore pn- : 
tient was placed in respirator, j 
Had stormy course due to in- 
ability to ' swallow saliva and 
mucus. In respirator for 2 pe- 
riods of 5 and 4 daj’s, each with 
an intervening interval of 20 hr. 

Delirious, dyspneic, no thoracic 
movement; suprasternal retrac- 
tions, weak muscles of neck and 
back ; paresis both * lower ex- 
tremities and of left upper. 
Placed in respirator 4 hr. after 
admission on the fourth day of 
illness. In respirator 14 days. 

Quadriplegia ; weakness of neck 
and back muscles. Breathing 
with great difhculty using only 
diaphragm. Pceidc voice, 
ilrowsy, perspiration, slight cy- 
anosis. Used accessory muscles 
of respiration. Was in respira- 
tor .3 weeks. During respirator 
treatment developed massive at- 
electasis of right upper lobe. 

Quadriplegia, rigid neck. Shallow 
breathing, no thoracic and little 
abdominal movement ; used ae- 
cessorj- respiratory muscles; 
talked in a whisper; slight ey- 
anosis. Placed in respirator on 
iiilmission— the .■seventh day of 
his illness. In respirator 4 

1 days. 


Qiiadripletria. Temperature lOo” 
j F. ; feeble pulse; drowsy; face 
1 du.sky ; pi'techial rasli; ililata- 
\ tion of able nasi; barely audible 

I Miiee; no movement of thorax. 

( t’lmvalcscenl serum had been ;id- 

j ministered on two sncce.'-sivc 

1 ilays preceding admis»=ion. In 

respirator 3 weeks. 


I 


KUll.VllOX OK FOI.EOW-EP AXD COX- 

iiiTiox wnnx reexamixed' 


After 4 yr. and .3 mo.: Well-de- 
veloped, alert child as active ac 
any her age. Attends school. 
Examination shows weakness of 
left intercostals and muscles of 
left shoulder and arm with some 
utroiihy. Slight scoliosis is pres- 
ent. 

After 4 yr. : Active alert boy. 
Attends high school — ^tvalks two 
miles to and from school each 
day. Uses upper extremities 
for all necessary movements, in 
spite of advanced atrophy ot 
muscles of both arms. Has a 
marked scoliosis and atrophy of 
the upper Intercostal muscles. 
Ho intercurront infections. 

After 3 yr. and 9 mo.: Walki 
well except for slight lag of left 
leg. Almost complete flaccid pa- 
ralysis of right upper extremity. 
Atrophy of muscle.c of the right 
upper chest and shoulder. Sco- 
liosis — patient wear.s brace. Ho 
difficulty in breathing but be- 
comes tired after walking sev- 
eral blocks. Will attend' high 
school next term. Ho intcrcur- 
rent illnesses. 

After 4 vr. and 3 mo.: Alert, 
cheerful hoy, rhic to sit ui> in 
wheel ehair. Can rvalk a little 
with aid of crutches. Writes; 
feeds and clothes himself. Tii- 
tf>T comes to home. We.ar.s a 
body brace and one for fon* 
drop. Right shoulder, arm, and 
forearm flaccid, some strength. 
Right lower extremity flacci-h 
I.oft side has some power. 
Body is thin <lue to muscle af- 
lophy. Chest expansion fair, 
voice good. Ho intereiirrent in- 
I leetions. Has !,a,i scver:d ortho- 
■ '•■edic onerations. 
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T^uac in — Cont’d 


CASE NO., 
HOSmAE 


NO., AND 
AGE AT ON- 
SET OF 
ILLNESS 


9 

5050 
12 JT. 


10 

645S 
5 yr. 


11 

4304 
S yr. 


12 

4893 
11 yr. 


CONDITION WHEN PIACED IN 
F.ESPIRATOE 


Admitted on the second day of ill- 
ness with paralysis of both low- 
er extremities and paresis of 
both upper extremities. ICeck 
and back stiff ; abdominal re- 
flexes absent. Acutely ill but 
without respiratory embarrass- 
ment. Folloiving day quadri- 
plegia and extensive intercostal 
paralysis ; voice weak ; color 
poor. Placed in respirator. Had 
a stormy course with prolonged 
periods of cyanosis in spite of 
ox 3 'gcn. Later developed pa- 
ralysis of diaphragm. For the 
first 20 days respirator could 
bo stopped for only few minutes 
at a time. In respirator 7 wb. 

Bnpid shallow breathing due to 
weakne.s.s of thoracic muscles 
and diaphragm; voice good. 
IVcak neck and back muscles. 
Paraly.sis of Imvcr extremities 
and paresis of upper extremi- 
ties; distended bladder. Twen- 
ty-two hours after admission 
(sixth day of illness) placed in 
re.spirator because of practically 
no movement of thorax, dilata- 
tion of alae nasi, perspiring, 
and color poor. In respirator 
19 days. 

Admitted on sixth day of illness 
with wc.ak neck and back mus- 
cles. Pare.sis of lower extrem- 
ities; absent abdominal reflexes. 
Two days later spread of paral- 
ysis involving intcreostals. Pol- 
loiving day he was apprehensive, 
voice weak, .'light dyspnea, 
diminishod intercostal move- 
ment; color good. Placed in 
respirator for 20 hr. 


.I'lmittcd on sixth da.v of illness. 
Acutely ill. wenkne.ss of lower 
oxtremitic.s, back .and neck; ab- 
dominal and all deep reflexes 
absent. Following day weakness 
of both shoulders and intercostal 
muscles. T «0 drivs later qtiad- 
riplcgia, distended bladder. 
•Shallow abdominal respirations, 
spoke only in a whisper; alight 


DURATION OF FOIiLOW-UP AND CON- 
DITION WHEN REEXAMINED 


After 2 yr. : Shoulder muscles 
weak but moves forearms and 
hands well. Feeds herself and 
is able to write and turn pages 
of books. Poor function and 
atrophy of muscles of lower ex- 
tremities. Gets about in 
wheel chair. Some spinal curv- 
ature. Kespirations mostly ab- 
dominal but she breathes easily, 
cough fair, voice normal. School 
subjects taught by visiting 
teacher. I7o intercurrent ill- 
nesses. 


After 3 yr. and 10 mo.: Shoulders 
weak; forearms and hands have 
good function. Feeds lierself 
and turns pages of books. Pa- 
ralysis of lower c.xtrcmities — 
she wears a brace. Can sit up 
and stand a. little. No difficulty 
in breathing; speaks clearly; 
cough is fairly loud; respira- 
tions are thoracic and abdom- 
inal; respirator)- capacity is di- 
minishod. No intorcurrent ill- 
ness. 


After 3 yr. and 10 mo.: Flaccid 
paralysis of lower extremities, 
shoulders weak, spinal curva- 
ture. Can sit up, feed himself, 
and turn pages of books. Chest 
ivell developed. Thoracic e.vcur- 
sion during respiration is sj-m- 
nietrieal but diminished. Cough 
is fairly loud. Several colds 
but not of long duration. Ap- 
pendectomy under inhalation 
ancsthc-sia 4 mo. ago. XTnevent- 
ful recovery. During his early 
convalescence this patient had 
massive atelectasis. 

After 2 yr. : Sits propped up in 
a wheel chair. Cannot walk but 
is able to stand with braces. 
Paralysis and atrophy of shoul- 
der muscles. F.air function of 
forearms and hands; feeds him- 
self and reads books. Pfor 
function of lower extremities. 
Spine straight. Kespiration.s 
mo'tlv abdominal but breathes 
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Table rtl—CoNT’D 


CASE NO., 
hospital 

HQ., AND 

AGE AT ON- 
SET OP 
ILLNESS 

CONDITION WHEN PLACED IN 
BESPIRATOP. 

DURATION OF FOLLOW-UP AND CON- 
DITION tVHEN REEXAMINED 

12 

498S 

11 yr. 
Cont’d 

cyanosis. In respirator 3 wk. 
Three months after discharge 
had massive atelectasis with 
convulsions, cyanosis, and stu- 
por. Mental impairment per- 
sisted for several mouths. 

easily. Ho illness during past 
year. 

13 

6158 

7 yr. 

Transferred from another hospital 
on tenth day of illness. Acutely 
ill, gasping for air, cyanotic, 
temperature 102.2° T. Quadri- 
plegia, weak neck and hack 
muscles. Paralysis of lower in- 
tercostals and diaphragm. 
Placed in respirator immediate- 
ly and oxygen administered. 
This patient received prolonged 
respirator treatment (C mo.) 
after he could breathe without 
artificial respiration, Was de- 
pendent on the respirator for S 
wk. 

After 2 yr.; Fair function in 
right forearm and hand. Im- 
paired function left lower and 
left upper extremities. Neck 
muscles strong. Able to remain 
in sitting position when so 
placed. Slight scoliosis present. 
Breathes normally and has a 
good cough. Slight atrophy of 
muscles of right upper chest 
and shoulder. No illness during 
past year. A bed patient. 

14 

4894 

11 yr. 

Admitted on fourth day of illness 
with weakness of upper extrem- 
ities which progressed to paraly- 
sis on the next day. The fol- 
lowing day there was weakness 
of the lower extremities and pa- 
ralysis of the diaphragm. He 
was using the accessory muscles 
of rc.spiration and was slightly 
cyanotic. Kespirator treatment 
for 4 wk. 

After 2 yr.: General condition 
good; is comfortable and hap- 
py. Normal respiratory func- 
tion. Limited movement of left 
upper extremity. Paresis of 
right upper and both lower ex- 
tremities except feet and fore- 
arm. Sits up unaided. Able to 
swim in pool. Patient stated 
he is gaining muscle strength in 
extremities. For the most part, 
a bed patient. 

15 

4550 

10 yr. 

Quadriplegia. Ecstlcss; shallow, 
rapid breathing due to wcakncs.s 
of intcrcostals and diaphragm. 
Placed in respirator immediate- 
ly after admission on the sixth 
day of illness. In respirator 12 
days. 

After 21/f. yr. : Marked weakness 
of all extremities with only 
traces of muscle power. Hnablo 
to support trunk; spinal curva- 
ture. A bod patient. 


two and onc-lialf years) compared to two deaths among nine patients 
in the 1932-1933 group. This decrease in the ultimate mortality, we 
holievo, is due partly to greater familiai-ity in handling the respirators. 
An important factor is that since the epidemic of 1931 the incidence of 
poliomyelitis in New York City has diminished and the number of 
patients requiring respirator treatment has decreased permittin<r better 
pare of the indimdual patient. ° 


VAEUr. or THE RESrin.\TOR 

The vnliio ot TOpmitor liralmcnl has hocn (locslioiicd bv some because 
ot the 1,-1. Utettaluy and because mnuy ot the sunuroiu ore sarionslv 
er.,.pie,l. In a reeen. artielc» i, ,.„s sho.a, sl.tistieally that the 
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tality in a group of patients treated in the resiiirator was higher than 
in a group of sup])0scdly conpiarable patients not so treated. The ma- 
terial for tiiis statistical comparison was obtained from the chai'ts of 
eases in four of tlie contagious disease hospitals in New York City. The 
necessary data were transcribed from the hospital charts onto a prepared 
form. From tliese forms eases witli respiratory cmbaiTassment not 
treated in the Drinker rc.spirator were selected as a control group for 
comparison ^dtlv a group treated in the respirator. The inherent error 
wliicli oceur.s when a large number of pei'sons. some unfamiliar with the 
patient.s, abstract and transcribe data from hospital charts is obvious. 
In evaluating a form of tlierapy. especially in a disease as variable as 
])oliomyelilis, it is essential to obseiwe personally all the patients — 
treated patients as well as untreated controls. 

During the last four yeArs we have observed numerous patients with 
I'cspiratory embarrassment who were not treated in the respirator. After 
careful study it was evident that in our untreated cases as a group the 
paralysis was not as e.Ktonsive. nor the illness in general as severe, as in 
the ca.scs treated in the rc.spirator. Consequently, they could not be 
u.sed as a control group for eomiiarativc analysis. 

Some of our iiaticnts, who would have died without respirator treat- 
ment, have ju'aetically no residual jiaralysis today (Table III). Others 
are j)arlially incapacitated but are able to attend school. Uirfortunatcly, 
othei's arc greatly handicapped in the use of their e.vtre’mities. Since no 
one can foretell which iiatient with resi>iralory failure will regain the 
use of his extremities or tnnik muscles, all properly selected patients 
should receive the benefit of treatment in the respirator, 

eo.'U.UE.vT .\xi> ,sr.M.M.\nY 

Analysis of the results obtained in sixty-three eases treated in the 
Drinker resiiirator indieate.s that the proper selection of patients for 
treatment is neces.sary. This is of especial importance in ejiidemic 
periods, when the number of resjiirators available is usuall.v less than 
the demand. Y'c have touiul the I’cspirator useful only in patients with 
paralysis of the respiratory mu.seles due to lesions in the spinal cord. 
The imtients with injury of the resjiiratory center who were treated in 
the res]iirator all died. -Such i»atieuls, as well as those with obstruction 
of the ujiper air ]ia<s:!ges due to the inability to swallow saliva, mucus, 
or vomitus, do better when ti’eatid by other methods. 

Ihilients with .spinal cord le.sions wiiieh eau.se paralysis of the dia- 
phragm or thoracic muscles and who have definite signs of respiratory 
difficulty .should receive treatment in a respirator. Oii the other liand. 
patients with slight e\ idenee of respiratory cmbarra.ssmcnt without 
dy.spnca or cyanosis should not be placed in a rc.spirator. Our opinion 
is based on the ju'esent K'liowledge of tlic physiology of respiration, the 
pathologic pulnionaity conditions found in patients after treatment in 
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tlie respu’ator, and the late pulinonaiy complications oeenrring in pa- 
tients who siiiwived the respirator treatment. Hon’cver, wdien a patient 
has any involvement of the respiratoiy muscles or evidence of an ascend- 
ing paralysis, he should be in a hospital near a respirator because there 
is no way of telling wh.ether the condition will become wor.se, 

Pollow-up data were obtained in all twenty-seven patients who were 
discharged from the hospital. Some recovered use of their paralyzed 
muscles and are nomally active children; others are handicapped but 
are able to get about; and several are bedridden. After leaving the 
hospital, eleven patients died from some pulmonary condition, but in 
only two of these wore roentgenograms taken. These were the only two 
fatal cases in which a diagnosis of massive atelectasis was made. Clin- 
ically atelectasis is frequently mistaken for pneumonia, and in some of 
the nine patients in whom a diagnosis of pneumonia or pulmonary edema 
was made, the history strongly suggested the possibility of atelectasis. 
Massive atelectasis developed but was not fatal in five patients. Thus 
we have the occurrence of massive atelectasis in seven (and po.ssibly 
in others) of the twenty-seven patients who suiwived their original 
respiratoiy paralysis. 
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BACILLUS ACIDI LACTICI MENINGITIS IN A 
NEWBOKN INFANT 

JoHN^ DoRscy Craig, M.D., aj\'d Locke L. SIackenzie, M.D. 

New York, N. Y. 

T his ease is reported because of its rarity. There are onlj" four 
other reports of meningitis due to Bacillus acidi lactici in medical 
literature, two being in newborn infants, one in a premature infant one 
montii old, and one in an adult. Thei-e are only five references to in- 
fections from this bacillus in any part of the bod3^ 

report op case 

In order to discuss more tliorouglily the possible portal of entry of infection in 
tliis case, it is essential to report the antepartum course of the mother. 

M. P., married, aged twenty-seven years, para i, gravida iii, gave the significant 
past history: (1) acute cervical adenitis as a child; according to the patient, cul- 
tures from these glands revealed a colon bacillus; (2) one spontaneous abortion 
in 1932 in the second montli; (3) one full-term baby born in 1933 in Italy. The 
'delivery was spontaneous after a nonto-vic course, and the birth weight was five 
pounds. This child died at tlie age of eigiiteen months with a diagnosis of 
encephalitis Icthargica. 

Antepartum Course . — The patient was first seen by one of us (L. L. H.) on Nov. 
12, 1934. At tliis time the physical examination was negative excepting for a 
smootlily enlarged thyroid and sinus arrhythmia. The course of lier pregnancy was 
uneventful until Feb. IS, 1033. She then developed an acute vaginitis with excoria- 
tion of the mucosa. Fresh preparations were negative for Trichomonas vaginalis and 
smears were negative for gonococci. Potassium permanganate douclies (1:4,000) 
were prescribed and local treatment applied. The discliarge was repeatedly studied 
and gram-negative bacilli were found in almost pure culture. As the Icucorrhea 
persisted and as tho case clinically simulated trichomoniasis, an insufflation of 
stovarsol was given on Alarcli IS, 1935. Appro.vimately three minutes after tlie 
insufflation the patient fainted. She was placed on a table in Trendelenburg position, 
and her breatliing became loud and stertorous. Rigidity ensued, and she went into 
a severe tonic spasm with marked carpopedal spasm. Cyanosis was intense; the 
pulse was imperceptible; breatliing ceased; and slie gradually receded into a state of 
asplnwia pallida and appiearcd lifeless. One cubic centimeter of adrenalin was in- 
jected intramuscularly, and artificial respiration was begun. In about three minutes 
she took a deep breatli, and spontaneous respiration was soon reestablished. For an 
hour she appeared dazed but gradually recovered consciousness and was able to 
leave tho office two hours after the seizure. Tlie blood pressure was 102/64 prior 
to tho insufflation and rose to 120/SO two hours later. 

The next day (March 19, 1935) she beg,an to have labor jiains altbougli her date 
of confinement was calculated as May 2, 1935. She was immediately taken to 
York Hospital where, after a labor of eight hours, she was delivered spontaneously 
of a five-pound girl. The infant cried immediately and appeared healthy for its 
size. 

Kcacl before ttio Kow York .Vc.Klemy of McUioInr Section of Pe01ati lc.s. Slav 5, 1S35. 
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The postpartum course was uneventful, and the patient left the hospital after an 
afebrile puerperium. The antepartum vaginitis did not recur. On yia.j 10, 193o, 
a small erosion about the external os was noted, and four days later under sterile 
precautions this erosion, the cervical canal, and the vaginal walls were cultured. 
Endo’s agar plates were sterile, but blood agar plates showed almost pure cultures 
of fUffpiococcvA hemo'ylirns, an occasional StapliyJococcii‘! allius hcmolyticus, and a 
few colonies of Sacillus colt communis. 

Clinical Course.— One of us (J. D. C.) first examined the baby six hours after 
delivery and found her to he negative physically. She was placed on a formula 
consisting of powdered milk modified with lactose — one oimce of the mixture being 
given every two hours. The feedings were taken well by a Breck feeder. After four 
days the formula was concentrated and the feeding intervals lengthened. Her 
course was uneventful until the eighth day, and there was no vomiting at any time. 

On the eighth day the child began having periods of sudden marked generalized 
cyanosis lasting from 15 to 90 seconds. Respirations during these attacks were 
redaced to an average of three to five per minute. The institution of oxygen and 
5 per cent carbon dioxide immediately cleared the existing cyanosis. Physical exam- 
ination during and between attacks was negative except for the cyanosis and the 
reduction in respiratorj' rate. The fontanel was at no time full; there were no 
pathologic neurologic findings and at no time was there an elevation of temperature. 
With the onset of these attacks the infant refused food and gavage was started. 
Still there was no vomiting. In the next sixteen hours there were eight similar 
seizures. The infant was moved to the Babies Hospital where she was placed Jn 
an oxygen tent and fed breast milk from a Breck feeder. 

On the tenth day after twelve hours in the Babies Hospital, the last hour of 
which she had been out of the oxygen tent, the baby had had no cyanotic attacks, 
and the temperature and physical examination remained normal. Breathing was not 
apncic, and she took the feedings well. Throughout the eleventh day her condition 
remained the same. 

Upon the morning of the twelfth day the baby had five attacks in four hours 
consisting of generalized blushing, screeching, and waving both arms and legs, the 
loft more than the right. 

Following these attacks she held her breath and became cyanotic. The fontanel 
for the first time was slightly full, and the heart and respirations were irregular. 
Lumbar puncture revealed thick vcllow tenacious pus containing four-plus globulin 
and a grara-ncg.itive organism. 

On the thirteenth day the child had many convulsions and was fed by a medicine 
dropper. A second spinal tap yielded pus again. The laboratory reported Bacillus 
ncidi lacliri from the spinal fluid obtained the day before. 

On the fourteenth day tlio child was moribund and died late in the day. Ko 
mtraspinal therapy was attempted. 

An autopsy was performed fourteen and one half hours postmortem. The 
anatomical diagnoses were as follows: acute pacln meningitis; acute cpendvmitis; 
acute imrulent otitis media— right— .Strfptocoecu? hcmolylicur; lobular pneumonia- 
right; accidental involution of th.vmus; angiomatoid nodules on tricuspid and mitral 
vaUos. pat.mt foramen ovale; anomalous Csiuration of lung=; azygos lobe- dilated 
cavum scpti pollucidi and septi Vcrgal, ’ ’ 


J 


Finot Autopsy Xolr.—\ case of Bacillus 
portal of entry could not be determined. Acute otitis media 'was' considemd "al 
autopsv as a po.s,b o focus, but cultures and Gran, stains of sections from the r^gh 
middle ear demonstrated a strcptocoeeus. The pneumonia, undoubtcdlv a ter^iS 
fealure. was due to a gram positive eoeeu. morpbologican,- a sfreptococcL 
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COAIAIEXT 

BdctUus acidi laciici is a <rram-negative bacillus belonging to the colon 
bacillus group. It is found in the intestinal canal and is considered 
to be a liarmless saprophyte unthout pathogenic significance. It may 
be pre.sent in mater and may be present in inilk.^ 

GreeuthaP reported a case of Bacillus acidi lactici meningitis occur- 
ring in a premature negro girl aged one month. Death occuiTed on the 
eighth day after the onset of sjTuptoms, and at postmortem Bacillus 
acidi laciici was recovei'ed from the exudate on the surface of the brain 
and from a purulent discharge fi-om the right middle ear. 

At a meeting of the American Pediatric Society Shennan^ reported a 
fatal ease of puimlent meningitis in a newborn infant due to a gram- 
negative bacillus. The bacillus nas not identified with any known 
pathogen. The description of the organism and its cultural eharac- 
teristies undoubtedly classify it as Bacillus acidi laciici, and NeaP re- 
garded it as such. 

Eay° described a ease in an adult, aged fifty-five years, with a positive 
blood culture of Bacillus acidi laciici and a positive culture of the spinal 
fluid on two occasions. At postmortem examination the organism was 
recovered from the viscera and from the brain. 

Pasachoff” reported a case in a newborn infant in whom the sjTnptoms 
started on the tenth day of life and death occurred thirteen da 3 ’'s later. 

Moiiihologieally Bacillus lactis airogcnes is the most similar of all 
bacilli to Bacillus acidi laciici; however, the former can be I’eadilj' dif- 
ferentiated b.v its ability to ferment saccharose. Jleningitis due to 
Bacillus lactis aerogcncs has been found in three instances.’’ 

In anah’zing more than 1,500 cases of meningitis seen bj’ the Menin- 
gitis Division of the Research Laboratoiy of the Department of Health 
of New York Cit.y up to 1924 NeaP found onlj^ five cases due to the 
colon bacillus group, none of these due to the Bacillus acidi laciici. In 
1934 in a group of 623 cases of meningitis other than those due to the 
meningococcus or Bacdlus tuberculosis, she® found none due to Bacillus 
acidi laciici. The onh- other reference to infection from this bacillus 
in the literature is a report of two adult cases of acute bacterial endo- 
carditis reported bj' Diekar.” Neither of these patients recovered. 

Mode of Entry of Infection . — In view of the fact that the autopsj' 
findings did not reveal the portal of cntiy, the following are neeessaril.y 
mcrelj’ interesting tiicories. 

1. That the focus was a iireuatal infection of the niotlier. Dandy and 
Blackfan’“ expressed belief that intrauterine meningitis is not inlVe- 
fpient and in many cases is an ctiologic factor in the production of 
hj'drocephalus. Tlie fact that in our case the infant did well for the 
first eight days tends to rule out this possibilitx' ; however, one must 
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uot forget the tonic spasm of the motlier immediately iireceding labor 
in regard to a low grade discharge in which, among others, gram- 
negative bacilli were found in almost pure culture. 

2. Infection from the otitis media. The culture of streptococcus 
from the ear at autopsy eliminates this. 

3. Infection through the lymphatics or by direct extension from 
contiguous foci in the nose or mouth may be possible ; however Bacil- 
lus acidi lactici is not ordinarily an inhabitant of these areas at this 
early age. 

4. Premature respirations with aspiration of contaminated liquor 
amnii through the eustaehian tube might be considered as a portal of 
entry had the symptoms begun earlier. 

5. Milk-borne infection might have been possible, but the food was 
not cultured. 

The explanation may lie in the aforementioned theories, but we have 
not enough evidence to draw any definite conclusions. 

Treatmeui . — In none of the cases repoifed nor in our case was intra- 
spinal tlierapy attempted. If a case were diagnosed early enough and 
if the patient were in condition to stand the shock of intraspinal therapy 
a polyvalent Bacillus coli bacteriophage could be logically used.. 


SUMMARY 

A case of meningitis due to Bacillus acidi laciici in a newborn infant 
is I'eported. Review of the literature shows that onlj'^ four instances of 
meningitis due to this organi.sm have been reported. Three were in new- 
born infants and one in an adult, and none suiwived. The possible 
portals of entry are considei'cd. 

We ilesirc to timnk Dr. Herbert Wilcox for liis help and for allowing us to re- 
port this ease. We also thank Dr. Alartha Wollstein for her o.xcollent autopsy report. 
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INTEKPEETATIOX OP KOUTINB BLOOD CULTUKES IN 
YOUNG INFANTS 


Robert W. Hextixgtok, Jr., M.D. 

St. Louis, Mo. 

I X A PREVIOUS report from this clinic, Dunham has shoTO that 
bacteremia in the first month of life is not a rare occurrence.® In 
the cases she studied, the mortality was high, and in many instances 
the mode of entry of the infection was not obvious, and the classic 
signs of sepsis were absent. As a result of these observations, the 
present investigation was undertaken in which blood cultures have 
been taken routinely in obscure illnesses of young infants as well as 
in cases of obvious infection. Postmortem eultui’es have been done 
regularly ivithin twentj' minutes of death. The findings in this study 
raaj- help to answer certain questions concerning the practicability 
and value of routine blood cultures in this age period and the signifi- 
cance of positive cultures. The chief questions which arise have to 
do -with the difficulty of taking blood and the frequency of contamina- 
tion, the possibility of clinical recognition of cases of generalized in- 
fection, the pi'ognostic significance of a positive blood culture, and the 
actual part plaj-ed by infection in a given case. 

In interpreting the results of these blood cultures, the tei’m bac- 
teremia has been applied only to cases in which a pathogenic organism 
was demonstrated either on two successive cultures or on broth and 
plate from one sample of blood. Postmortem blood cultures have been 
interpreted conservatively, not because of postmortem dissemination 
of organisms, which Avould be negligible within twenty minutes after 
death,' but because on its way to the heart the needle may pick up 
organisms from the lung. Accordingly, the postmortem culture has 
been accepted as the sole proof of bacteremia only when there are 
over 200 colonies in the 1 c.c. pour plate. Staphylococcus alhus and 
Streptococcus I'iridans have been regarded as contaminants unless pres- 
ent in both broth and pour plate. There is no difSeultj' in recognizing 
the other common contaminants. 

In the period from June 1, 1932, to Jan. 30, 1934, blood cultures 
were done on 114 infants not more than one month old. In 96 cases 
the blood cultures yielded nothing of significance. In 20 of tliese eases 
the only cultures were taken postmortem, and of these, 15 showed no 
growth, 4 showed staphylococcus, and 1 Streptococcus vindaus. In the 
remaining 76 cases, 116 cultures Avei'e taken, all during life; 105 of 
these were sterile, staphylococci were found in 15, diphtheroids in 3, 
Streptococcus viridans in 2, and B. snblitis in 1. The.se figures illustrate 
the practicability of routine blood cultures in j-oung infants and show 

From the Department of Pediatric®. Tale University School of Medicine and the 
Pediatric Service of the New Haven Hospital and Dispensarj'. 
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that an agonal bacteremia is not invariable. There were only 2 deaths 
in the group of 76 cases just mentioned. 

In 18 cases pathogenic organisms were found; death occurred in 16 
of these, and in all 12 of those in which the criteria given above were 
fulfilled In 3 of these 12, the only cultures were taken postmortem, 
but the otlier 9 eases illustrate the ominous prognostic significance of 
a positive blood culture. Evidently generalized infection was not the 
explanation of the symptoms which led to the taking of a blood 
culture on the 76 “negative” eases. 

Brief histories of the 12 cases fulfilling all our exiteria for “bac- 
teremia” are given, and the principal clinical, pathologic, and bac- 
teriologic findings are summarized in Table I. Streptococcus Jiemo- 
hjficits was the predominant organism in 5 cases, and B. coli in 2 cases. 


Table I 

iMpor.TAKT Climcal, Anatomic, and Bacteriologic Findings 


PA- LESIONS NOT DUE LESIONS DUE TO 

TIENT TO INFECTION INFECTION' 


BLOOD CULTUP-ES 


1 

2 


•> 

o 


1 llomnngioina o£ 
mitral ial\c 

Jfongolian idiot, 
imperforate an 
us. eriitliro 
blastoiis fetalis 


Er) sipelas Scrotal ab 
scess {Streptococcus 
hemolyUcus) 

Eij sipelas, ccllubtis, pei- 
ne abscess, peritonitis 
(Streptococcus hemolyii 
cu-s) 

Erj sipelas, peritonitis 
(Streptococcus hemolytt 
cus) 

Nonsuppurative encepha 
lopatliy,t pneumonia 

Cellulitis of abdomen and 
logs 


Streptococcus hemotyUcus 


Streptococcus hemolyticus 
postmortem culture 
shoned Streptococcus 
hemolyUcus + B. coU 
Streptococcus hemolyUcus 


Streptococcus hemolyixeus 
Streptococcus hemolyUcus 


L Mongolian idiot, 
hj drourcter 
7 Extradural licmat 
oma, atelcetasij 
s Prcmaturit} , 

atelectasis, ii. 
traicntricul.ir 
liemorrlngc 


Pi cloucphritis (B colt), 
endocarditis 

Meningitis (B co’i) 

Imrjngitis, bioneliitis, fo- 
cal pneumonia, nodules 
111 liter and sjilecn 

Mcnmgoangiitis (organism 
unidcntiticd), liemor- 
rliagic eniepii-iloiinel 
itis, focal nc< rosis of In 
cr and spleen 


B colt 
B. coll 

Organism unidentified 

P inc organism as in Case 


in 

II \t< tci t-ms 


Meningitis (pneumococcus 
Tipe V), otitis media 

Pnrpura. nieninococcemia 


Pneumococcus Tipe V 

Sin plocorciii itritlans 
Meningococcus 


•In must tnslnnei- tie ■•< lesions niro timhoni. •! 1 

tie 1.100,1 stnam Cnllnn s ,m,le from the ^tuat tes nns^ .,,.* ’'^ 

in par.nt!»s,s Tints - .Scrotal abset sT .V?r ‘^ 0 '“'"'’ 

Msr, cultures from the aljscr-.. Itmlf * >«o(t/(iCTir indicates that streptococci 

nnoNemta certain Mietler this ], e|on si.ould be attributed to infection or to cerebral 
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An interesting organism, not previously identified, vras recovered in 2 
cases It is a liemolytic gram-positive rod, apparently closely related 
to an organism isolated from liemoiTliagic enceplialitis of calves "• * 
Streptococcus vindans, imeumococeus type V, and meningococcus were 
obtained in one ease each In a number of instances the result of the 
blood culture was a surprise Apparently routine blood cultures must 
be taken of sick infants if cases of generalized infection are not to be 
missed In few of tlie cases given here was the pathwa 3 ’’ of infection 
obmous The one item which stood out as a predisposing factor was 
the presence of grave congenital or other preexisting lesions. How- 
ever, in 6 of the cases all tlie major pathologic changes seemed at- 
tributable to infection. In one instance in which green streptococci 
were recovered in large uumbeis, the organisms probably had little to 
do with the infant’s death In all other eases significant bacterial 
lesions were demonstrated. 

CASE REPORTS 

C\SE 1 — I. B, circumcisoa ti^cntietli day; tii euty tlurd day, red area on tliigli. 
Admis'sion on twenty sixtli day with evtensne erysipelas and seieral aliscesses in 
scrotum Death on twenty eighth day, no autopsy. Culture of scrotal abscess, 
hemolytic streptococcus. Postmortem blood culture, 2,000 colonies hemolytic strepto 
coccus in 1 c.c. pour plate 

CvsE 2 — A. L, showed swelbng of scrotum on twenty si-rth day. Admitted 
thirtieth day with cxten'iie erysipelas Blood culture, hemolytic streptococcus 
Death on thirty first day Postmortem cultures from heart, umbibcus, scrotum, and 
peritoneum shoivcd a mixture of hemolytic streptococcus and B. coU. Anatomic 
diagnosis: Cellulitis of periumbilical tissues and scrotum, desquamative dermatitis 
of trunk and legs, pehic abscesses, serofibrinous peritonitis, and hemorrhage mto 
intestinal wall and both adrenals Subsidiary : Patent foramen ovale, multiple 
ly mphangiectases of intestines, and fibrosis of pancreas. 

C.isE 3 — F. 31, well until thirteenth day when abscess was noted in vulva. Ad- 
mitted nineteenth day with widespread erysipelas. Grew rapidly worse, developed 
signs of peritonitis, died on twenty second day. Postmortem cultures of blood and 
peritoneal fluid showed hemolytic streptococci. 

Case 1. — B, pale and drowsy at birth, with irregular respiration. Third day, 
fever, right facial palsy, spasticity of left arm Xo fluid obtained on lumbar punc 
ture Antemortem and postmortem blood cultures showed hemolytic streptococcus 
Death on fourth day. Anatomic diagnosis: Extensne necrobiosis, demy elinization, 
and glial proliferation lu bram; confluent focal pneumonia (bilateral), pulmonary 
congestion, and hemorrhage Subsidiary : Hemangioma of mitral \alve 

Case 5 — C , mongolian idiot, admitted to hospital on first day because of absence 
of anus, was deeply yaunJiced After repair operation, there was rapid deielop 
ment of cellulitis of legs and abdominal wall, although the site of operation looked 
normal. JIany normoblasts in periphcr.al blood. Antemortem and postmortem blood 
cultures showed liemolytic streptococci. De.ath on third day. Autopsy. Anatomic 
diagnosis: (a) Cellulitis of abdomen and legs, congestion and hemorrhage in 

lungs, liver, testes, .idrenils; jaundice (b) Congenital anomaly of rectum; recent 
operation (repair of imperforate anus). Subsidiary : Patent ductus arteriosus 

C\SE 0 — D. H, a mongolian idiot, deicloped diarrhea and dermatitis at seven 
dais On the tenth day a specimen of nnne showed pus; on the seventeenth day 
a blood culture showed B coh The diarrhea continued; feier developed in the fifth 
week, and death occurred on the thirty ninth day. Autopsy. Anatomic diagnosis 
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Pyelonephritis (bilateral) , hydrouretcr (bilateral); acute mitral endocarditis. Sub- 
sidiary ; Mongolian idiocy. 

Case 7. — ^D., a full-term infant, delivered by version and extraction, seemed well 
until the fourth day, when she became feverish. On the sixth day the temperature 
was 39° C., and the fontanel was bulging; the child died rather suddenly. Post- 
mortem cerebrospinal fluid showed B. coU on smear; blood and cerebrospinal fluid 
cultures, S. coli. Autopsy. Anatomic diagnosis: Purulent meningitis, pulmonary 
atelectasis, extradural hematoma (right temporal). Subsidiary: Patent ductus 
arteriosus, foramen ovale, and bicomate uterus. 

Case 8 .— -C. A. M., bom with cord around neck, admitted first day with cyanosis, 
irregrilar respiration, nasal discharge, coarse rales, impaired percussion note on left. 
Weight 2,175 gm. Death one-half hour after admission. Postmortem Mod culture 
showed a hemolytic gram-positive bacillus, as described in the report by Burn. 
Autopsy. Anatomic diagnosis: Acute laryngitis and broncliitss, focal pneumonia 
(bilateral), pulmonary atelectasis and emphj-sema (bilateral), petechiae in pleura, 
focal proliferative nodules in liver and spleen. 

Case 9. — M. D., developed diarrhea on sixth d-ay; ninth day feverish, refused 
feeding, admitted to hospital. Weight 3,120 gm. ; temperature 101.8° P. Child was 
drowsy and spleen palpable. On the tenth day blood culture showed an organism 
identical with that found in Case 8 . The child became increasingly drowsy, and 
meningeal signs appeared. Iso fluid obtained in lumbar puncture. Autopsy. The 
organism found on blood culture was demonstrated in the meninges both by culture 
and smear. Anatomic diagnosis: Suppurative meningoangiitis, suppurative hemor- 
rhagic encephalitis and myelitis, cerebellar pressure cone, focal necrosis, and 
hemorrhage in liver and spleen. 

Case 10. — D. V., full- term infant, developed “heaiy breathing” on the eighth 
day. On the tenth day he had a convulsion and was brought to the hospital. 
Temperature 39.6° F. ; respirations labored, fontanel bulging; both ears full. 
Cerebrospinal fluid showed innumerable pneumococci (type V). Death on twelfth 
day. Xo autopsy. 

Case 11. — M. M., mother had a convulsion after forty-eight hours of labor; the 
cervix was dilated manually and the infant delivered by high forceps. The child 
was cyanotic, with irregular respirations, much mucus, bUateral atelectasis, and 
facial palsy. Death on first day. Xo autopsy. Postmortem blood and spinal fluid 
cultures revealed Streptococcus viridans in large numbers. 

Case 12. — M. X., had a “cold” on the twentieth day. On the twenty-sixth day 
lie developed fever and diarrhea. Tlie next day there was an extensive pupuric 
eruption, and child was brought to hospital. Blood smears showed intracellular 
diplococci. Jfeningococci were cultured from the blood, nose and throat. Cerebro- 
spinal fluid 45 cells, all lymphocytes, Pandy 2-h, culture, no growth. The cliild died 
.shortly after admission. 

COXCLUSJOXS 

1. The experience recorded here indicates that blood culture is a 
practical and useful diagnostic procedure during the first month of life 

2. The course of some of the cases cited i.s rather bizarre. Xever- 
Iheless, a positive blood culture in a young infant indicates a bad 
prognosis, and in most instances the role of the organism is not merely 
passive. 
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EDEMA IN INFANCY AND CHILDHOOD AS AN EXPRESSION 
OF CHRONIC DIETARY INSUFFICIENCY 

IC\THARiXE Dodd, M.D., axd A. S. ilixoT, Ph.D. 

■\Yith the Assistance or Margaret Keller 
Nashitlle, Ten'x. 

T he epidemic oceuiTence of generalized edema in people suffering 
from famine following the World War served to focus attention on 
dietai-y deficiency as a cause of the condition. This type of edema has 
been produced experimental!}' in animals and has been extensively 
studied in both experimental and clinical subjects. It has been found 
to be characterized by h}'poprotcinemia and to re.sult when the diet for 
a long time is deficient in protein and caloilc value and high in water 
and salt content. 

At present except in districts where famine is endemic, it is unusual 
to sec more than occasional isolated instances of the sort of generalized 
edema originally described. The edema occurs in cachectic individuals 
or is seen in association with some chronic disease of tlie gastrointestinal 
tract. During the nine years that the authors have worked in Tennessee 
they have been imprc.sscd by the occurence of edema in cliildren who 
were not extremely malnourished and 'who were not critically ill. The 
children were of families in a poor economic status and were those who 
presented themselves to our clinic for treatment. Occasionally there was 
no disease found other tlian malnutrition. More frequently the edema 
was found in patients with diarrhea or dysentery or .some parenteral in- 
fection. At first these cases were observed and treated without making 
chemical studies of the blood. An occasional deteiTnination of total 
serum protein was made and the level found considerably reduced. 
Youmans’' study showed that nutritional edema was endemic in the 
medical out-patient group of this hospital. It seemed probable that the 
local dietarj- habits, poor economic status, and the prevalence of diarrhea 
were combining to make edema of nutritional origin a fairl.v common 
occurrence among the children as well as the adults. We studied there- 
fore, the serum proteins on all cases of edema which we saw. The re- 
sults of the studies on patients in whom there was neither cardiac nor 
renal di.sease are presented in this paper. 

literatvre 

No attempt will be made to review all of tlie scallci'ed jind voluminous 
literature on nutritional edema. Maver= gave an interesting description 
of the condition wliieh was prevalent in parts of Europe following the 

I'Yo.n thi* D«*parlment of Pofllatrics. Vanderbilt I’nlversitj* Medical School. 

This Yvork vfas aided hy a grant Irom the Division ol Medical Sciences of tlie 
Rockefeller Foundation. 
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World War. Ling= and Weech and Ling^ investigated more Mlj' a 
similar condition in patients from famine districts of China. By the 
time their investigation was made, deficiency of protein in the diet and 
decreased protein content of the blood serum were recognized as im- 
portant factors in the production of edema.^- « In the study of eighteen 
patients Mith generalized edema 'Weech and Ling* found that the serum 
proteins ivere invariably much reduced. Later moi’k'' ® emphasized the 
greater importance of albumin as compared to globulin in maintaining 
a normal colloidal osmotic pressure in blood serum to regulate the fluid 
equilibrium betiveen blood and tissues. When serum proteins are re- 
duced as a result of dietaiy insufficiency, the loss is mainly in the more 
important albumin fraction.® 

Jlost of the work on serum pratcins reported in the literature has been 
done on the serum of adults or of experimental animals. It has been 
shown, however, that infants have a loiver level of serum protein with 
a higher percentage of the total in the form of albumin than is true of 
older children.*® It is generally agreed that at about two years of age, 
or when the diet becomes a aeneral one, the serum proteins of children 
reach approximately tlie levels found in normal adults.’*"*® 

Pediatric literature contains many scattered statements and figures 
indicating that acute and chronic infections in general, as well as various 
types of diarrhea, tend to lower the semm proteins, mostlj’" at the ex- 
pense of the albumin fraction. Webb’* concluded that malnutrition 
in itself had no effect on the level of serum proteins in children although 
he found a sliuht reduction in certain acute and chronic infections. 
Davison’® mentions the common occurrence of edema as a complication 
in protracted cases of dysentery while Frohlich and Gozsy*® emphasize 
the decrease in the albumin fraction in this disease. Some investigators” 
have noted a decrease in serum albumin in scuin-y while others have 
failed to find such a chance.” Althouuh figures for serum proteins 
are generally not given, the nutritional disturbance associated with celiac 
disease has been described as frequently complicated by edema whieii 
is considered similar to war edema.*®’ *” 

The rc.sults of many studies arc confusing because the attempt is 
made to associate changes in semm protein ivith a given disease irrespec- 
tive of the state of nutrition or degree of hydration of the patients 
studied. The use of a wide variety of analytical methods has added 
further to the confusion. Tlie literature as a whole is singularly lack- 
ing in any extensive study of the relation of serum proteins'to malnutri- 
tion and edema in children. 


METHODS 


In the work winch wo s-hnll nre-iont horo 
muTo KjoWnhl metho-t. All .lotormination.s\^erc run J 

wn* iletcrmincrl on 1 c.c. of n l-m flilntinn of > PC- Total protein 

original ^nini. The ■-ulplinrle-porfulp^r 
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Slykc^o was used. The nitrogen present was determined by distillation into 10 
c.c. of K/50 nCl followed by titration with X/50 i^CaOH from an accurate buret. 
Wdien sufficient material was available the nonprotein nitrogen was determined by the 
Tolin-lVu procedure:! and tlio value subtracted from the figure for total nitrogen 
obtained by tlie Kjeldahl method. In some instances the figures for total nitrogen 
were arbitrarily corrected by assuming the average value of 30 mg. of nonprotein 
nitrogen per 100 c.c. The protein nitrogen was converted to protein by the generally 
accepted factor 6.25. 

The albumin and globulin were separated by Howe’s method:: of salting out 
globulin with sodium sulphate. The albumin nitrogen was determined in aliquots of 
the filtrate, corrected for M.P.X., and the nitrogen figure converted to protein as 
in the ease of total protein. Globulin was invariably calculated by difference. 

OBSERVATIONS OF XUTRITIOXAE EDEMA 

Over a period of nine years we have collected forty-oiie cases of edema 
in which a thorough study of the patient revealed no evidence of cardiac 
or renal involvement. Sometimes the edema was confined to the feet 
and legs, but there were several instances of generalized anasarca: The 
condition was observed in children from four’ months to nine years of 
age. Five children of the group had no demonstrable disease other 
than generalized edema; nine either had, or were convalescent from, 
bacillaiy dysentery; ton had diarrhea with stools not tj^iical of dysen- 
tery; three had pneumonia; two were diagnosed as having celiac dis- 
ea.se: three showed evidence of scuiwy. There was one case each in which 
edema complicated pellagra, typhoid fever, tuberculous enteritis, 
diabetes, and a common cold. Four children liad histories of repeated 
infections. 

The previous diet was known to be good in three cases: the child 
with tuberculous enteritis, a child with diarrhea, and one with a histoiy 
of multiple infections. In most of the other instances the diet offered 
was grossly deficient or there had been a long period when the appetite 
was poor. Breast feeding had been continued long after the supply of 
milk was sufficient, and supplementaiy foods had not been offered or 
consisted of gi'avy, biscuits, coni bi’cad, cereal and potatoes. The older 
childi’en ate only potatoes, com bread, turnip greens, and beans. In 
many instances the food was offered with no regularity, and no attempt 
was made to teach tlic child to eat or to see that he received an ade- 
quate amount of food. The child’s apparent preference coupled with 
wJiat was convenient was the only guide to the diet. Supplementarj' 
vitamins wore almost never given. Occasionally the dietary histoiy as 
obtained sounded far better than the condition of either the child or the 
mothcr made credible. 

From our total of forty-one cases we are presenting in Table I twenty- 
six in which studic.s of the various fractions of serum pi'otein were made. 
No ease is included in which tliere was found more evidence of renal in- 
volvement than a slight elevation of N.P.N. or a transient trace of 
albumin in tlie urine, following a jicriod of low fluid intake. A few 



Table I 

CMNtCAi. AND Chemical Data on Twenty-Six Children With Edema 
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Brc.'ist fed. No supplcnieii- History of multiple iafco- Slight 
tnry food. tions. 



446 


THi: JOURXAli OF PEDIATRICS 




I!> nio. 14 11 S.n Breast fed 14 months. Dj'sentery 3 weeks E.xtrcmities 

“Kesriilar diet” since. 
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cliildren had been reduced to a state of cachexia by prolonged starvation 
or disease; two had celiac disease; one had no apparent disease. The 
majority were ehildi-en nho were poorly developed and nndemonrished 
but not critically ill, in whom a mild, acute or chronic diarrhea ap- 
parently brought out a latent edema. The levels of hemoglobin ob- 
seiwed in the group of children give further evidence of their poor 
nutritional state. The photograph (Fig. 1) illustrates a typical case. 

From Table I it is apparent that in every case the levels of total 



Klsr. 1. — riiotograpli of clillil presenting a t> pleat picture of nutritional edema. 

ju’olein and scrum albumin arc loner tlitiii any generally accepted range 
of normals. The most marked reduction is in the albumin fraction. Oc- 
casionally the globulin is reduced but in a majority of imstances is normal 
or increased above the average. 

In order to bring out imie clearly the variation of these figures from 
the noniial the data are pieMoited graphically in Fig. 2. The ca-ses are 
divided into too groups, tlie figures for the children under two years of 
age being cbai’ted separately from those of the older group. Each 
horizontal space rcprc.scnts an indiridual. The albumin fractions are 
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arranged in ascending order of magnitude. Under each figure for al- 
bumin is charted the level of glohiilin and total protein of tlic same 
serum. The horizontal dotted lines dranai across the charts represent 
the normal level of the various tjT)es of protein for the two age groups. 
These normal levels are, of course, onlj^ appro.vimate but are drawn at 
the average normal level as determined by our work to he published in 


CHILDREN CHILDREN 


UNDER 2 YEARS 2 YEARS AND OVER 



another paper. Our average nomal is about the same 
by other investigators. 


as that published 


In moirt instances treatment of the priman- disease together with a 
lugb proto, n .1,0, a,„l O-ans ,.s,ons of blood, when neeesLv brou^ 
al,out a prompt reduction of edema followed bv a -.i,, ° 

a„.l recover, ■. Dete™i„„,i„„,, e, „n„„ 
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period siiowed a gradua! increase 1o normal levels. In one instance, 
('ase 21 in Table I, the eirenlatory colla]ise n'as so marked on admission 
and the seiTim albumin rvas so low that acacia solution was given in- 
travenously in order to restore a more efficient oncotic pressure to the 
blood more rapidly than could be accomplished by other means. Some- 
times the nature of the primary disease precluded anj' real improvement, 
or death resulted from intereurrent infection. In eases in which tlie 
edema was associated with the nonspecific type of diarrhea, it was in- 
teresting to note tliat as the scrum proteins were raised to a more norma! 
level and the edema disappeared, the diarrhea also subsided. This 
observation throws some doubt on wliieh is primaiy and which secondary 
when nonspecific diarrhea and nutritional edema occur together in in- 
fants and children. 

The two following protocols are included to show more in detail the 
course of recoveiy aud restoration of nonnal scrum proteins in two chil- 
dren who responded rapidly to treatment. 

Case 2. — (Table I.) E. L. G., vliitc, female, aged two years, entered the hospital 
Oct. .1, 1934, with the complaint of being "swollen all over." The child had been 
breast fed for one year witliout supplementaiy foods or cod liver oil or orange juice. 
Since weaning she had received no regular meals but had nibbled at food through- 
out the day. Her diet consisted of soup, grary, bread, potatoes, and salt meat with 
a little milk occasionally. Recently she had received large quantities of a tea made 
of watermelon and broom corn seeds. Tliero had been no illnesses otlier than the 
present condition. Seven months before admission the feet and ankles began to 
swell and generalized edema gradually developed. The edema was intermittent but 
never was absent for more than a few days. Periods of anuria had occurred some- 
times lasting as long as twenty-four hours. There had been no other urinary symp- 
toms. Physiciil c-vandnation showed an undernourished, underdeveloped, pale child 
with marked edema of the logs, anus, and face. The serum proteins on admission 
were total protein, 4.3 per cent; .serum albumin. l.S per cent; and serum globulin, 
2..') per cent. The urine was entirely negative. 

The child was placed on a high protein diet which she ate well. In addition, a 
transfusion of 170 c.c. of blood was given, i^iie lost two pounds during the first 
five days in the hosintal; the edema disappeared; and a mild diarrhea, which had 
been present, subsided. Five days after admission, on Oct. S, 1.0.33, the serum 
jiroteins were: total protein, 4.0 per cent; albumin, 2.0 per cent; and globulin, 2.S 
per cent. The ehihl eontimiod to eat well and to gain weight. 

On Oct. IS, 1034, the .serum proteins had risen to total protein, G.7 per cent; 
nUmmin. 3.4 per cent ; and gloluilin, 3.3 per cent. The child has been followed in 
the oiit-pnticnt department and on an adequate diet has continued to do well. There 
has been no reappearance of edema. 

C'.tSE 0. — (Table I.) C. H. G., white, mule, aged uinetcen months, entered the 
hospital Oet. 2S, 1030. with the complaint of diarrhea and vomiting of one month’s 
duration. The child was supposed to have been well fed on a diet of cereals, bacon, 
fruit, vegetablc.s, and milk, with an oecn.sional egg, but the appetite had been veri- 
poor since the onset of the present illness. There was well-markeil edema of the 
feet and legs. The serum proteims on ndnii.'^sion were total protein, 4.0 per cent ; 
albumin, 2.7 per cent ; and globulin, 1.0 per cent. The urine wns norm.'d. 

The child wns put on a diet of whole milk for the first day or two !ind then 
on a regular soft diet which is moderately high in protein. The e<lenia ilisappKireil 
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during tlie fiist four aa\s in tlie hospital Thcic niis a weight loss of 1 5 pounds 
during tins peiiod and thon tlie child began to gain. On Nor. 5, 1930, eight days 
after admission, the sciuni piotcins were total piotein, 0.0 pei cent; albumin, 3.9 
per cent; and globulin. 21 pci cent The patient gamed 3 pounds in about two 
weeks in the hospital and lias done \erj well since, 

DISCUSSION AND SUMMARY 

Tills Study shows that generalized edema of ncithci cardiae nor renal 
origin may occur fairly often m inf.iney and childhood This tj'pe 
of edema is most characteiistieally associated with maliuitrition. The 
poor state of nuti-ition may icsult from chrome gastrointestinal distnx’b- 
aiices, such as celiac disease, protracted di'sentery, or tuberculous 
ontex’itis. Kepeated or prolonged infection may also be a factor in its 
production. In the dispensary group in this locality the most common 
underlj'ing cause of this t}'pe of edema is a diet which is grossly in- 
adequate in total calories and in protein, cither bec.iuse of ignorance on 
the part of the parents or heeause of economic stress A common factor 
in the condition, whatc\cr the cause, is a marked deeiease of serum 
lirotein, especially of the albumin fiaction. Unless the primary disease 
IS of a nature to preclude recoiery, tieatment with an adequate diet, 
sometimes supplemented by transfusions of blood, results in a restoration 
of normal serum proteins and a prompt reduction of the edema. 
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THE OCCURRENCE OF MODERATELY REDUCED SERUM 
ALBU:\IIN TiN FIVE HUNDRED CHILDREN IN A 
SOUTHERN CLINIC 

IvATHARiNE Dodd, M.D., axd A. S. Minot, Ph.D. 

With the Assistance of Margaret ICeleer 
Nashnhlle, Tenn. 

I N jVNOTHER eommiinication* ive reported the occurrence of edema 
of neither cardiac nor renal origin in our group of clinic patients. 
Every instance of edema ivas associated with a marked reduction of 
plasma protein, especially of the albumin fraction. The hypoproteinemia 
was due primarily to malnutrition, although in some instances acute or 
chronic infections and gastrointestinal disease were undoubtedb’ con- 
tributory factors. 

During the same inteiTal that these obsen'ations were made, we noticed 
that many cliildrcn who entered the hospital with acute diseases tended 
to develop edema vciy easily wlien moderate amounts of parenteral fluids 
were given. It seemed possible that many of tlie children in the clinic 
gi’oup, when they were apparently well, might have milder degx’ees of 
the same nutritional dcfieicney which had led to outspoken edema in the 
instances alread}- reported. If such were the case, tlie nutritional dis- 
turbance would be analogous to subelinical vitamin defieienc 5 ’. We 
therefore detennined tlic scrum protein levels of 500 diildren who came 
to our clinic. For comparison with these results a smaller group of well 
children of various ages ivho were Inionm to be on adequate diets were 
similarly studied. The results of the studies are presented in this paper. 

Our clinic is limited to children wliose parents are unable to pay a 
private physician. Tlie ratio of while to colored patients is about three 
to one. The infants who arc fed under our supen’ision or that of one 
of tlie well baby clinics arc usually well nourished. There are also many 
well-fed older children, but undersized and poorly nourished individuals 
arc common. During the period of this investigation many of the 
families were out of work and supported by relief. Although the amount 
of money received by the families on relief was usually low, sometimes 
not moi'C than three dollai’s a week for a family of four, often as much 
ivas sjient for food as when the parents were employed. The depression 
undoubtedly contributed somev.hat to the inadequacy of the food of 
many of the patients, but a more prolonged poor economic status and 
the dictaiy habits of the community are probably more important factoiN. 
Both older cliildrcn and infants are often fed similarly to the children 

I'rom the Popartnicnt of PotUatrlc5, Varjclerbllt Unfvcrslti* School. 

This worh nidetl by a grant from the Division of ^fedlcal Sciences of the 

RocIvOfeller Foundation. 
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with nutritional edema whose cases ivere reported in our first paper. 

The dietary, as Youmans- has described for adults with edema, is often 
inadequate in protein and in total calories. 

The blood for sei-um protein determinations on both normal and clinic | ^ 
children was taken without regard to acti^dty or the interval after a ' 
meal. No rest period before the sample was taken was given to the older 
children who were well enough to wallc into the clinic. The smaller in- 
fants and the sick children bad, for the most part, been in a recumbent 
position for some time before the sample was taken. We realize that a 
unifoim procedure under basal conditions would have given us more 
exactly comparable figures, but facilitcs were not available for such a i ^ 
study. All determinations of serum protein 'were made by the micro- / 
K.ieldahl method as described in the preceding paper.^ 
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AVERAGE TOTAL 703 V{ 
AVERAGE ALBUMirj 4-65^ 
AVERAGE GOBULIN 2 38 


Fig. 1. — Levels of serum proteins in normal well-nourished children of various ace 

groups. ^ 


SERUJI PROTEIX LEVELS OF XORilAL WELL-XOURISHED CHILDREX 

111 order to evaluate the results obtained in tlic clinic ^’oup it was 
ncce.ssary to .study the scimm proteins of healthy, well-fed cliildren 
throughout the range of pediatric age by the same chemical methods and 
under the same conditions. We found, as has already been shown by 
others, that small infants have a low concentration of serum proteins and 
that the level gradually ri.ses as the child grows older, to reach the adult 
level at about two years of age. After two years no consistent variations 
were found. Wo therefore divided the normal children into three a«e 
groups : (] ) newborn to three months; ( 2 ) three montlis to two years- 
( 3 ) two 10 fifteen years. The results obtained arc presented graphical!; 

’of 

,ion 11,0 a.,d 11,0 clear apace above; the pvop,JcZ‘l£iri< 
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gradual increase in both fractions of the protein may be noted as the 
age increases. The averages obtained for the younger infants are in 
general like tliose reported by Dai’row and Cary^ although our small 
series shows less evidence of a high albumin-globulin ratio than they 
found. The figures obtained in the older infants are distinctly lower 
than adult levels but higher than those of the younger infants. The 
average obtained in the group of children from two to fifteen year's of 
age is in accord with the usually accepted normal average for adults. 

SERUM PROTEIX LEVELS OP THE CLIXIC GROUP 

The children studied were divided into the same age groups as the 
normals. Too few figures on individuals under three months were ob- 
tained to be of any significance, and they are not presented here. As 
disease is Iniomi to influence the levels of scrum protein, the age groups 



LevELS or senuu aloumin in % 

Flp. :. — OKive (Ciinnilatf-d (loivnward). Graphic rcpic'-ciitatioii of distiibutlon of 
serum albumin IcvcLs in clilldrcn t«-o to aftcen years of age. 

Group A. 33 normal uell-nouri'.hod clilldicn; Group B. 337 clinic patient', not ill. 
Group C. Gt clinic p.vUents ill. Line -V indicati-- acciiiKe normal le\el. 

are subdivided into sick children, nearly all of whom had acute or chronic 
infections, and children with no significant active disease. Onfy the 
figures for the albumin fraction of tlio serum protein were used in making 
the charts because this fraction lias been sliomi to he the most important 
in maintaining fluid relationships and is, as well, the first to be reduced 
by malnutrition and disease. For convenience in discussing the results, 
the normal group of children in both airc groups will in the future bo 
.spoken of as Group A, the clinic children willioiit significauf disease as 
Group B, and the gi-oup containing those with acute or clironie infec- 
tions as Group C. 

Figure 2 is a graphic representation of the .serum albumin percentages 
of the children from two to fifteen yeai-s of acc in tlic form of ogives. 
Along Die ordinates arc plotted the jicrcentages of the group having an 
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albumin level above that indicated by the figures on the abscissa (cumu- 
lated donmward). The solid line is the curve for tlie albumin of thirty- 
three individuals in Group A, and serves as a basis of comparison noth 
the other groups. The line of dashes represents the albumin figures of 
the 297 children in Group B, while the dotted line represents those of 
the sixty-four children of Group C. A perpendicular line is drawn 
through the curves at the average normal level. There is a distinct 
tendency for the curves of Groups B and C to nni under that of Group 
A. Whereas 56 per cejit of Group A reach or exceed the average normal 



EIb. 3.- 


-Giapliie ruprPsenl.-ition of distribution of levels of serum albumin in Grouu 
aged two to flftecn years, to siiow incidence of dehydration and edema 


level of albumin, only 20 per cent of Group B and 12 per cent of Group G 
jitiniii this level. Ten per cent of Group B and 32 per cent of Group G 
have jilbumin levels below the lowest figure found in Group A. Jlany 
of the children of Group G were dehydrated at the time the sample of 
blood was taken. This factor would tend to concentrate the senim 
pi-oteins. Figure 3 is a graphic representation of the albumin levels of 
the individuals in this group to show the incidence of dehydration 
The results obtained in the age group from three months to two vears 
are presented according to the same plan as those obtained in the 'older 
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group. The ogives represent tlie figiii’cs on thirty-four individuals of 
Group A, fifty-seven of Group B. and forty-one of Group C. At this 
age the curves of Groups A and B were ijractically identical. This is at 
firet surprising in view of the results obtained in tlie older group. On 
further analysis it was found that the majority of infants ivho came to 
our dispensary without a serious illness ai'C those who are being fed 
under our direction. Thus, although the individuals are unselected as 
far as this study is concerned, they arc probably not a fair sample of the 
general local clinic population of this age. Either the mothers who feed 
their infants badly do not seek advice until some acute illness occurs, or 
the poorly nourished children pick up infection easily. There are many 
poorly nouri.shed infants in our dispensary, but they are almost all ill. 
Again, in this age group the albumin levels of Group C run well below 
both the lower limit of norma! and the average of Group A. In order to 


OF IWOtvlOUALS 3 MONTHS TO 2 YEARS 



LCVeuS OF SCRUM ALBUMIN IN y. 


Fifr. 4. — Offivc (cumulated do\>*nward). Graphic representation of the distribution 
of serum albumin levels In children from three months to two years of age. 

Group A. 3-i normal ^\<’U-nounphcd children; Group 13, 57 clinic patients not ill; 
Group C, -11 clinic patients ill. I.,me A’ indicates average normal level. 


sliow the incidence of dehydration in Group G, the results are also shown 
in Fig. 5. It may be noted that in-aclically every figure which is at or 
above the normal average was obtained on a dehydrated infant. 

A few of the individuals in our clinic group, as maj- be noted in Figs. 
3 and 5, bad edema at the time the blood samples were taken. A good 
many others had concentrations of serum albumin which arc at or near 
the level at which edema often appcai-s. When these childmi were 
acutely ill and were given even moderate amounts of subcutaneous saline 
on aclmi.^^sioii to the ho.spital, fliey often became edematous. In the 
younger children edema commonly appeared when, because of diar- 
rhea, food and fluid were diseontinued by mouth and intravenous and 
subcutancon.s tliiids were used instead. One child with celiac disease, 
whose serum albumin level in spite of marked debydration was 1.4 
])cr cent on admission, developed a mediastinal effusion wlien she was 
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given subcutaneous saline. Another child developed a generalized 
edema with free fluid iu the pleural, pericardial, and peritoneal cavi- 
ties. "We find that we have been obliged to grow more and more con- 
servative about the administration of parenteral fluids, e.specially 
saline, and that we must constantly be on the lookout for edema. 

"We realize that decreased serum protein percentages are not the only, 
factor concerned m the appearance of edema in sick children, even when 
they have neither cardiac nor renal disease. The intake of salt and water 
has a great influence on whether or not edema appears at a given de- J 
gree of hypoproteinemia. Vitamin deficiencies, lack of calcium, and| 
infections all increase the permeability of the blood vessels. "We be- 
lieve, however, that our findings indicate that we are dealing in our 



INDIVIDUALS 


FIs. 5. — Graphic rcpre.sentation oC distribution ot levels of .serum albumin In Group C 
aged three months to two years, to show incidence ot dehydration and edemi ' 


clinic group vith many individuals who already have a hj^oproteinemia 
due to malnutrition and that they develop edema much more easily than 
normal individuals. 


It was hoped that further division of the data according to race de- 
tails obtained as to diet, or percentage above or below avera-e nomal 
weight might show more clearly the relation of the diet to the h^mo 
proteinemia. No dilTcrcnce was found hetween the white and colored '/ 
children. No marked difierenee was shown when we dividerthe ^ f 
dren into groups according to whether the dietary liistorv that we could 
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weights of the children. One response to low protein diets or to depletion 
of plasma proteins by plasmapherc-sis in experimental animals is a con- 
siderable reduction in plasma -rolunic.^ This may occur without a signif- 
icant change in the concentration of plasma proteins, although the total 
amount of circulating proteins is thereby considerably decreased. If a 
similar response is made by children on a deficient protein intake, it 
may explain the finding of normal scrum protein levels in some greatly 
nndernouri.shed individuals. 

SUJIJI.VRY AXD COXCEUSIOXS 

'We have inesented the I'csults of serum protein determinations in 
normal children of vaiaous ago groups. These figures confirm the ob- 
sen-ations of others that the scrum proteins of infants are low and in- 
crease gradually to approximately the adult level at two years of age. 
The general level of scrum albumin of our clinic group, even in the 
absence of acute or ehronie illness, is somewhat below that of the normal 
group. The serum albumin in children with acute or chronic infection 
rarely reaches the normal average except in the presence of dehydration. 
A few of the children studied had edema wlien fiist seen. Several of the 
sick and dehydrated children developed edema following the administra- 
tion of moderate amounts of parenteral saline. This work indicates that 
a chronic low grade deficiency in serum proteins is common among the 
imorcr children in the community. The diet which is low in total calories 
and in protein is jirobably the cause of the deficiency. Such children arc 
lircdisposcd toward the dcveloimieut of edema, especially in the presence 
of infection. 
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SEASONAL VARIATION OP THE BIRTH VfEIGHT OF 
THE NEWBORN 


Ting-an Li. M.D., Dr. P.II. 
Shaxghai, China 


S INCE Pastor :Malling-IIanseii (1883) of Copenhagen reported his 
observations on the periodicity in the gain of M^eight among chil- 
dren, various individuals, namely, Camerer and Amburg (1912), 
Bleyer (1917), Porter (1920), Emerson (1927), and others have fol- 
lowed in the same line of research. These workers, though not certain 
of the cause, came practically to the same conclusion that the groAvth 
in weight is accelerated from midsummer to fall and retarded in late 
winter and spring. This has .stimulated the interest of some investi- 
gators in finding out whether similar seasonal variations of birth 
weight occur. 

The first .study of this kind was made by Adersen (1899). He ex- 
amined the records of the birth weight and birth length of 2,960 in- 
fants born in Stockholm and found that newborn infants were larger 
in the fir.st (colder) part of the year than those of the succeeding 
months. Hausen (1913) in his study of birth weight of nearly 6,000 
infants of the Nj’-kobing-on-Sealand Di.strict of Denmark, observed 
that infants iiorn in the fall months were heavier than those born in 
the spring. Abels (1922) studied the birth weights of infants in 
Vienna. There were 1,166 infants in 1920, and 1,622 in 1921. He 
found a rise of birth weight from March or April which reached a 
maximum in August and a minimum in the winter months. He ex- 
plained this as due to lack of the fat-soluble vitamin A, as during 
those postwar jwars people could not afford a sufficient supply of milk, 
butter, green fruits, or meat in winter. Katz and Konig (1923) tried 
to confirm Abels’ observations and studied the birth weight of 14,425 
infants in Germany ; 7,484 of these were born in the years 1910, 1911, 
1912, and the remaining 6,941 from the war and postwar years, 1917 
to 1920. They combined the figures in the three prewar jmars to form 
one group and the four late-war and postwar j'ears into another in 
order that the effect of change of nutrition in these two periods upon 
the birth weight might he studied. They found that the birth iveight 
during the war and postwar years was in general below that of the 
prewar years, and there were small negative monthlv fluctuations of 
the birth weight, but they were unable to say whether these ne-ative 
llitcl na tions were due to lack of vitamins in the food. With a viAw to 


ri om 
riilrri 


til.' Uiiii'.-m of riibllc Health, the CIt.v 


Government of Greater Shanghai. 


459 



4G0 


Tin: .lOURXAn OF FEDIATKICS 


coiifiniiinir tlie obsen-atioiis of Abels, Schlossmann (1923) stndiecl the 
birth iveiprhts of 13,805 infants born in the years 1905 to 1922. lie 
was nnable to tiiul a diminution in the birth weight in the winter 
months. JIurray (1924) found that infants born in August, 1918 (59 
eases), had the greatest birth weight (7.31 pounds), ivliile those born 
in Februaiy of the same year (38 cases) had the lowest (6.78 pounds). 
There appeared to be a slight falling off in weight in march, which 
might indicate the unfavorable effect of cold weather during the last 
three months of pregnancy, bnt the range was not great, and the 
question required further study. Duukin and others (1930) studied 
tlie seasonal variation of the birth weights of guinea pigs and found 
that, in general, albino guinea, pigs born in the January-Mai’ch quar- 
ter were below the average in weight and that those bom in August 
and September were above the average; but these observations were 
not consistent, especially in the ease of mixed color families. 

Thus far, opinions differ with regard to the seasonal variation in 
birth weight. Adersen found a greater birth weight in the first half 
of the year. Hansen, Abels, and Murray found an increase in birth 
weight in the late summer and early autumn months. Katz, Konig, 
and Schlossmann foiuid no definite difference. Dunkin and others 
found a greater birth weight in some series of guinea pigs during 
August and September and smaller birth weight in the Januaiy-March 
quarter. The present study is an attempt to ascertain, using some 
well-known statistical methods of analysis, whether seasonal variation 
of the birth weight of babies does exist. 

Tlie present study consists of two pai-ts: (A) study of data of the 
Peiping Union Jledical College Hospital, and (B) a collective study 
of available data in the medical literature. 

STl'DY or D.VTA FROJI THE PEIPING UNION MEDICAL COLLEGE HOSPIT.VL 

During a period of eight j'eare and four months ending in June, 
1930, there were 1,938 obstetric admissions to the Peiping Union Medi- 
cal College Hospital. The number includes mothei-s of different na- 
tionalities, of various eeonomie status, as well as in various medical 
conditions. On admission, the patient’s name, age, address, occupa- 
tion, nationality, and nativity were recorded. As a hospital routine, 
the record of present illness, mai-ital and obstetric histories, and find- 
ings from a complete physical examination were required of every pa- 
tient. The whole labor process and the condition of the infant were 
also recorded. Illegitimate births were also noted as such. 

The temperatuic in Peiping in the cold months differs significantlj' 
from that in the hot months. The cold season begins about the first 
of November and ends by about the middle of !March. The average 
winter temperature is about 10° P. above zero but the lowest tem- 
perature may bo as low as 20° P, below zei'o. The hot season begins 
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about the middle of June and ends -about the middle of September. 
The average temperature in the summer is about 90° F., but may be 
as high as 105° F. The months from the middle of September to the 
end of October and from the middle of hlarch to the middle of June are 
very temperate. The Peiping weather is quite similar to that of Boston, 
except that the former is not so humidtas that of the latter. 

Li (1928), in a study of factors affecting the birth weight of the 
newborn, found that birth 'sveight undergoes a considerable amount 
of normal variation, and that it is affected by such factors as nation- 
ality, sex, duration of gestation, birth order, multiple pregnancy, size 
of mother, and health of mother; age of motlier under twenty years 
possibly also exerts an unfavorable effect. In order to avoid the con- 
cealed influences of these factors, care is given in the present study 
to the statistical analysis. Only infants of Chinese parentage are 
used ; all premature births, stillbirths, illegitimate births, and multiple 
pregnancies are excluded; mothers or infants suffering from tuber- 
culosis, heart disease, eclampsia, syphilis, or pneumonia are not in- 
cluded, though patients suffering from diseases of mild character or 
short duration such as headache, acute dysenteiy or diarrhea and sur- 
gical conditions are retained. The number thus excluded is 890 cases, 
leaving a total of 1,148 selected cases of Chinese parentage. This 
sample is furthermore studied with regard to the age of the mother, 
nativity of the mother, sex of the infant, its month of birth, order of 
birth, and birth weight. The nativity of the mother is arbitrarily 
divided into three groups : the southern, the central, and the northern. 
Fukien, Kwangtung, Kwangsi, Yunnan, Kweichow, and Hunan prov- 
inces belong to the southern group ; Szechuan, Hupeh, Kiangsi, Anhuei, 
Kiangsu, and Chekiang, to the central group ; Shantung, Honan, Shensi, 
Shansi, Kansu, and those provinces north of them, to the northern 
group. The nativity of the father is not recorded ; its omission is prob- 
ably not important, because the Chinese mother’s nativity is usually 
the same as the father’s as she is customarily mamed to a man of her 
native province. 


Each monthly sample is thus analyzed with respect to possible in- 
fluence exerted by such factor as mother’s age, nativity of mother, 
sex, and order of birth (Table I) ; the distribution of these factors 
throughout the sample is fairly even in all months and they exert no 
significant influence in the conclusions to be drawn from the data 


The result of this study shows that the monthly means undergo some 
fluctuation (Table II). The lowest mean occurs in February "(2907 + 
44 gm.), while the highest is in July (3185 ± 68 gni.) ; tlie difference 
between these two oxlrome values is 278 ± 81 gm., which is significant 
A c oser observation of the whole series of the monthly avera-^es re' 
veals, liowcver, that there seem to exist a decrease in birth ^ci^^ht 
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^tONTH OF BIRTH 

NUMBER CASES 

BIRTH AVEIGHT (GRAMS) 

January 

99 

2,967 ± 37 

February 

91 

2,907 ± 44 

March 

100 

2,965 ± 43 

April 

100 

3,058 ± 39 

May 

101 

3,133 ± 36 

June 

81 

3,029 ± 58 

July 

86 

3,185 ± 68 

August 

96 

3,094 ± 71 

September 

100 

3,045 ± 40 

October 

100 

3,060 ± 48 

November 

85 

3,077 ± 49 

December 

109 

3,053 ± 48 


1,148 

Av. 3,037 ± 12 


during tiie winter montlis and an increase din-ing tlie summer months. 
To confirm tliis a statistical test was made. The cases Avere distributed 
Or redistributed according to their month of birth into six groups as 
follows : Group I, birtlis occurring in December, Januarj^, and Febru- 
ary (the cold mouths ) ; Group II, births oeeuiTing in October, Novem- 
ber, and March (the temperate months) ; Group III, births occurring 
in April, May, and June (the fairly Avarm mouths) ; Group IV, births 
occurring in Julj', August, and (September (the hot months) ; Group 
V, births occurring from April to September (the Avanuer half of 
3mar), and Group VI, births occurring from October to March (the 
colder half of the year). These are given in Table III. 

The mean birth Aveight of these six groups indicates the existence of 
the loAvest birth Aveight in the cold months Avhich increases as the 
waiTH Aveather adA-ances, reaching its maximum during the hot months. 
The difference betAA'een the mean birth Aveight of Group I and that of 
Group IV is 165 ± 29 gm. and is verj’- .significant, the difference be- 
tAveen that of Group V and that of Group IM is 106 ± 18 gm. and is 
also A'ery significant. 

A general glance at Tabic III reveals certain differences in the aa-ua' 
in Avhieh the birth Aveights of each of the six groups are distributed ; 
more eases of light Aveight occur in the cold months than in the Aimrm 
months. It remains for one to take the distribution bj^ Aveight of anj" 
group in Table III and compare it Avitli the distribution by Aveight of 
any other group by the use of x‘ test in order to find out Avhether the 
distributions of these tAvo groups are significantly diflierent from each 
other.’" The folloAving results are giA’en in Table IV. 

The inference drawn in the x"' tests is that the distribution of birth 
weights of infants born in the cold months is significantly different 
from the distribution of birth weights of infants born in' the warm 
nu^s, as well as that the distribution of birth weights of eases born 


•l-'oi- n‘;i(K rs wtin wish to Snow iletailod nrneoilns. = i , 

To.st. Pe.urs Medical ninmrtn, nnei Stnli'<Uc, n chontor '■iP'ihlne the Clii-Squarc 
ri O'iml to. ’ -• '-'wPter XII. ),p. 31..-3C6. mav be 
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in temperate months (Group II) is not significantly different from the 
distribution of the birth weights of cases bom in months the tempera- 
ture of which is not much dissimilar (Group III). This leads to the 
same conclusion that there exists a real difference in birth weight ivith 
respect to season. 


T.VBLE IV 


X" Test fok Sigstficaxce ix Differexce of Distribctiox by Weight of Various 

Groups 


X2 TEST FOR DIFFEFXNCE IX 
DISTEIBUTIOX BY WEIGHT 
BETWEEX 

VALUE FOR 

1 

! VALUE FOR 

P. 

1 rXFEEEXCE 

Group I 

(Dec., Jan., Feb.) and 
Group rv 

(JUI 3 -, Aug., Sept.) 

26.6866 

0.005 

Signidcantlj' different 

Group V 

(April-Sept.) and 

Group VI 

(Oct.-Vareb) 

20.9154 

0.033 

Quite significantly differ- 
ent 

Group n 

(Oct., Nov., Alarch) and 
Group ni 

(Apr., Jlay, June) 1 

13.5022 

0.26 

Not significantly differ- 
ent 


collective study op data FEOil VARIOUS SOLTICES 


An attempt is made to utilize, in addition to the data given above, 
samples published by other investigators. Only samples having a 
minimum of 1,000 infants are chosen. Accordingly, nine sets of data 
published by six investigators are selected : namely, two sets presented 
by Abels (1922), two sets by Katz and Konig (192.3), a set by Schloss- 
mann (1923), two sets by Momm (1916), and two sets by Huge (1916). 
The first five sets were used by their respective investigators for the 
study of seasonal variation in birth weight. The last four sets were 
used by their investigators for .study of the effect of poor nutrition 
upon birth weight, but they can be utilized here for the study of sea- 
sonal variation. These give a total of ten sets of data as tabulated 
in Table V. 


Fluctuations in the montlily averages are present in all sets. A re- 
duction in weight during the winter months is obsen-able in most 
eases. The following plan is adopted to find out whether any uni- 
formity exists in seasonal fluctuation of birth weight. Each set is 
taken separately; each monthly average is compared with the respec- 
tive yearly average; if the former is greater than the latter a plus 
sign (+) is given ; if smaller, a minus sign (-), disregarding the ma- 
nitude of such difterences. The results, given in Table VI show°a 

predominance of minus signs during the cold months and of ulus si-ns 
during the waimi months. ^ 
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Now. the question is tliis: Can tlie predominance of minus signs 
during the cold months or that of plus signs duiing the warm months 
be explained by the matter of chance variation? In order to answer 
this question, the months of birth are grouped into six groups as pre- 
viously; the plus signs and minus signs belonging to each group are 
summed; two groups are taken at a time and subjected to the y" lest; 
the results are given in Table VII. 


T.vble vn 

Te.st For. SiGXiFic.'iNCi; ix DirrEr.ExcE ix Distributiox of the Peus and iTixus 
Sifixs Amoxg Vabious Gkoups 


c.r.ovps 1 

. + 

■JH 


= 3.4G3 

P [= 0.0001 

Inference: Difference is 
very significant 

A'. April, M.iy, June, July, | 
Aug, Sept. 1 

A'l. Oct., Nov., Dec., .Tau., j 
Feb., March 

Total 

12 

2.*? 

()5 

IS 

1 

oi 1 

55 ] 

GO 

GO 

120 

I. Dec., Jan., Feb. 

S 


.30 1 

X= = .5.983 

IV. Julv, Aug., Sept. 1 

25 


30 1 

P = 0.0000 

Total 

Ui> 

27 

GO 

Inference: Difference is 





very significant 

II. Oct., Nov., March 

15 

15 

30 

X2 = 0.57S 

III. -April, Mav, June 

17 

13 

30 j 

P = 0.95 

Total 

o2 

2S 

60 

Inference: No difference 


These results indicate that the prevalence of lower monthlj’’ aver- 
ages than the yearly avei'age in the cold months and the opposite con- 
dition in the warm months cannot be explained by the matter of 
chance; and this supports the findings of smaller birth weight in the 
cold months and a greater birth weight in the warm months. 

DISCUSSION 

The study of seasonal variation of birth weight is not a new one. 
The present findings are similar to those of Hansen, Abels, and Mur- 
ray. The reason for lack of uniformity' in the results obtained bj' all 
of the previous workers is probably due to nonappliance of statistical 
procedures; the normal variation of birth weight itself is large; and 
results are thus hard to be draivn without statistical eonsidei'ations. 
Besido-s, there are so many other factors which may exert concealed 
influences in the averages and which should be carefully ruled out 
before inference can be drawn. 

S. AV. Li (1930) studied the birth weight of practically' the same 
sample of Chinese babies born in the Peiping Union IMedieal College 
Hospital and found that male babies weighed more than the female, 
the average weights being 3,124 gm. and 2,980 gm., respectively, with 
a dilTercnee of 144 gm. According to Table III, the difference between 
the mean birth weight of babies born in the warm months (Group IV) 
and that in the cold months (Group I) is 165 ± 29 gm. and is probably 
somewhat greater than the difference due to sex. 
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It is interesting to note that seasonal variations of birth weight are 
ill agreement with those of the growth of the school children. It 
would also be interesting to make further study of the birth weights 
in places where seasonal changes in temperature are negligible. It 
is possible that, in these places, the seasonal variation of birth weight 
does not exist; and if it is so, it maj-^ be one of the causes for the 
discrepancy which previous investigators had brought out. 

SUMMARY 

1. A statistical study of seasonal variation of birth weight has been 
made, using data collected from the Peiping Union Medical College 
Hospital and published statistics. 

2. The present study shows the existence of a reduction in birth 
weight in the winter and early spring months and an increase in the 
late summer and early autumn months. 

I wish to thank Dr. I. C. Yuan for many valuable suggestions in tlris study. 
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THE PROPHYLAXIS OF ALLERGIC DISEASE 


jErjOMr. Or-Asr.R, ^I.D., axd Daxiel B. Laxdau, jM.D. 
Rochester, X. Y. 

R OWE’ lias made the statement that allergy, next to infection, is 
probably tlie most important single etiologie agent in human symp- 
tomatology. If this statement is correct, the importance of pi'ophylactie 
measures in allergic disease is easily understood. Since the funda- 
mental constitutional abnormality which makes an individual susceptible 
to allergic disease is unknown, a completely rational sj'stem of 
prophylaxis cannot be advanced. Nevertheless, certain facts are Imouni, 
and theories have been brought forward which deserve consideration 
in the study of this problem. It is rather remarkable that but one paper, 
that of Peshkin,” has been jniblished on this subject. The reason is 
perhaps that the problems in allci'gy have been and still are mainly those 
of finding the allergens responsible for disease in indirtdual cases, and 
the treatment of di.seaso from that standpoint. The purpose of this com- 
munication is to emphasize again some of the facts brought out by Pe.sh- 
kin and to add to these observations made since his paper was published. 

Based upon our present knowledge, probably the first step in prophy- 
laxis is the avoidance of marriage between allergic individuals. Of the 
few fundamental facts known conceniing allergic disease, none is inorc 
firmly established than the fact of the inheritance of the allergic con- 
stitution. Vaughan” has pointed out that when the iwheritairce is uni- 
lateral, about 30 per cent of the offsj>ring develop allergic symptoms 
during the first ten years of life. When the inlieritancc is bilateral, 
about 90 i)er cent of the childi-en develop allergic disease dunng the 
first decade. Naturally this does not mean that in every case the allergic 
disease will be of a disabling nature; the s.\mptoms may be only a 
transient eczema or croup in infancy or a mild case of pollcnosis in one 
of the children. On the other hand, no jn-acticing allergist can fail to 
be impre.sscd by the tragedy of a situation in which one of the parents 
may be disabled by a.stlinia, for example, and all of the offspring af- 
flicted with severe forms of eczema, urtiearia, or asthma. The suffering 
involved and the economic and psychic strain placed upon the family 
ma.v be very real and serious. Before a marriage is undertaken between 
allergic individuals it is only fair, if children arc desired, for the well- 
informed physician to explain the facts to one or both of the contracting 
parties so that they may decide whether or not the gamble is worth 
while. 

Eiom llio DiP-irtmcnt of TiUlaliira of tlio T'nivfr.‘=itv of Itoclio.ater .Scliool of 
Moillcltii' anil n<-nrWtry. the Peili.TtrIr Allcn.-j- Clinic of the Stronp AIoniorHI Ho«pitiiI. 
thv AUvrK> Clinic of tUo Hn'.jviVnt. 
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The next most important step in the prophylaxis of allergic disease 
is the careful observance of the diet of the pregnant mother in a family 
in which there arc allergic diseases in the ascendants of the expected 
child. The basis of this is largely conjecture from animal experimenta- 
tion, mainly the work of Eatner and his associates'* on the active and 
passive sensitization of guinea pigs in utero. Eeasoning from these ex- 
periments, pica, the unnatural craving of the pregnant woman for 
specific articles of diet which she may eat in large amounts, is to be 
avoided because of the po.ssibility that the offspring may be sensitized 
to that particular food. Eatner® has reported cases where this appeared 
to be a factor. The pregnant mother should doubtless, with the possible 
exception of egg, have a varied diet without emphasis upon any one 
particular article of food. 


It is well knomi that the manifestations of allergic disease in infancy 
are principaEy those of food allergj'. In the food allergy of infancy, egg 
plays a partieulai’ly significant role. According to Hill and Sulzberger,® 
85 per cent of all infants nho react with positive skin tests do so to 
egg. This is true regardless of the fact that the infants have never in- 
gested egg and may have fed only on the bottle and thus, also, have not 
had an opportunity to become sensitized to egg protein as a result of 
the passing of that substance through the mother’s breast milk. Sensi- 
tization to egg must, therefore, occur in utero, and the mechanism is 
probably similar to the production of intrauterine sensitivity in guinea 
pigs in the experiments of Eatncrt mentioned above. Hill and Sulz- 
berger® state that since egg albumen has the lowest coefficient of digesti- 
bility of any protein and is the one most easily absorbed into the blood 
in its natural state, the human fetus, therefore, has ample opportunitv 
to become sensitized to egg in utero. It is well known clinicallv that 
when marked sensitivity to one antigen occurs, upon the exhibition of 


that antigen the protective mechanism is often broken down so that 
sensitization to other antigens may follow rapidly. Since this is true 
it is theoretically possible that by avoiding sensitization of tlie fetus to" 


egg, perhaps subsecpient sensitization to other substances may be dimin- 
ished, delayed, or aborted altogether. 'The obvious step, therefore, is for 
the prospective mother of the potentially allergic child to avoid "eo-o- in 
her diet. Since food sensitivity has a tendency to be inherited '"in a 
specific manner, i.e., children whose parents are sensitive to a particular 
food tend themselves to be sensitive to that food, the indication is to avoid 
during pregnancy those foods which have previously been responsible 
for allergic disease in the family. The decree to ivl.Ui. n j x, 
foods should be avoided cannot be staled d'efinitelv in tl e "" 
ot our lurovlcdgo, » proW.I,. i, i, Jto ,o ' 
anil omil tire polontially danecrons foods altO"ellicr Boo ° 
dinioal fad ll.al antigens may l,o ta„s„.i„oa ihrougl, ,hc luolst JiS! 
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to cause allergic disease in the nursing infant, u-liat holds true for the 
diet of the mother during pregnancy should probably hold true while 
she is nureiiig her child. 

Calcium has long been thought to play an important pai-t in the 
mechanism of allergic reactions, although its use as a therapeutic agent 
in any form of allergic disease is almost uniformly disappointing. It is 
unnecessary to go into detail coueeniing caleiiun because for reasons 
other than those associated with allerga- the fetus requires liberal sup- 
plies of calcium. This should be taken by the mother in the form of 
milk or, if this is contraindicated, in the foim of one of the numerous 
compounds of calcium now available as a substitute for milk calcium. 
Adequate amounts of a reliable vitamin D preparation or the utiliza- 
tion of sunlight or ultraviolet radition should be employed to insure 
utilization of the calcium so ingested. If this is done, at least the 
theoretical needs of the infant for calcium as a prophylactic agent against 
allergic disease will be well provided. 

The next steps in the prophylaxis of allergic disease lie in the hands 
of the pediatrician, having been passed to him, as has been outlined 
above, from the general medical adviser of the parents of the potentially 
allergic child through the medium of the obstetrician. In the hi.stoiy 
of the development of the modem Imowledge of allei'gj^, pediatricians 
have played an important part. Tlie term allergy was invented b}' the 
Austrian pediatrician, von Pirquet; and Scliloss, foimerly professor 
of pediatries at Cornell, gave tremendous impetus to the clinical study 
of allcrgj" when he made the first skin tests for foods in 1912. The 
more recent contributions of Hill liave carried on the interest of the 
pediatrician in this field. 

The pediatrician should consider both the environment and food of 
the potentially allergic child. Too little attention has been paid to the 
factor of environment. TJie clothing of the potentially allergic child 
should consist almost exclusively of cotton goods. Theoretically, wool, 
because it is an epidermoid, should be avoided, but practically it seldom 
causes trouble, even in infants with the worst allergic antecedents, and 
may be considered fairly safe to use, though the knowledge of its 
Iiotcntial danger should be kept in mind. The foregoing remarks apply 
only to wool cloth and not to wool in the form of fur, as a sheepskin 
coat or blanket. Pure linen may be used but is not popular on account 
of the expense of the better qualities. Sillc should never be used in 
the clothing, bedding, or hangings of the room of a potentially allergic 
child as the experience of recent yeare has shown that it is a frequent 
and dangerous antigen. It is too often forgotten that silk is of animal 
epidermoid origin and like most epidermoids has a great sensitization 
potentiality. Feather pillows and hair mattresses ai-e to be avoided 
in the prophylaxis of allergic disease. Too many cases of sensitivity to 
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these substances develop in later life to risk their presence when adequate 
substitutes as cotton or kapok or sjuithetic nonallergic materials ai'e 
available. 

Following the same line of reasoning fur-bearing or feather-bearing 
animal pets and furred toys are to be avoided in the environment of 
potentially allergic children. Dust sensitivity in childhood has been 
quite common in our experience, and wliile there is no way of escaping 
dust, dust-catching and dust-hiding furniture should be avoided, at least 
in the rooms of potentiallj’^ allergic children. Toilet preparations con- 
taining orris root arc not to be used because of the frequency uuth which 
sensitization occurs to that substance. Probably the safest preparations 
are those manufactured bj' sevei’al companies particularly for the use 
of allergic individuals. The use of dusting powders or insect extermina- 
toin containing pyrethrum is also bad practice because sensitivity to 
pyrethrum, a faii’ly close relative of the ragweed, is of frequent occur- 
rence. 


The pediatrician first comes into contact -with food allergy ordinarily 
when the infant develops colic or eczema or both. Wliile there can be no 
doubt that the simiptom-complex of irritability, apparent peristaltic 
cramps, distention of the abdomen and ei-uctations of gas, or the passage 
of excessive flatus, commonly called colic, can be due to causes other than 
allergj’", careful observation will indicate that food allergj- is responsible 
in many cases and deserves particular consideration in the potentially 
allergic child. The principal way in which colic is treated is by a change 
in the infant ’s diet which involves a modification of the ingested proteins. 
It is the opinion of the authors that food allergj'^ is to a certain extent a 
natural physiologic phenomenon. This is suggested by the fact that as 
new foods are added to the infant’s diet, an eosinophilia occurs which 
disappears as the infant becomes accustomed to the new food.^ It has 
been shown by Peshkin and Rost® that 10 per cent of normal children 
between the ages of two and fifteen yeai-s show positive or doubtful 


skin reactions which decrease as asre advances, indicating, according to 
them, progressive dcsensitization. It is the inability of the potentiallv 
allergic child to make the adjustment to foods and other antigens which 


causes the appearance of symptoms which rise to a clinical level with 
the development of obvious allergic disease. In the potentially allergic 
infant, colic and eczema, even in their milder forms, are not to be liriitlv 
regarded because tlic child will “outgrow” the symptoms, as the physi- 
cian commonly states. The potentially allergic child has a veiw real 
chance of developing intractable eczema or asthma. For this reason food 
modifications are to be employed early and with noces.sar 3 ' freouenev 
the pediatrician should not hesitate to make radical ehaimes to 
even mild symptoms of allergy i„ the potentiallv allerric Infant 

According ro U.e same line of rca.souing, as with "the avoidance of 
epidermoids, foods possessing a higli degree of sensitizing powersuch 
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as eggs, should be added very carefully to the diet and in small amounts. 
In the definitely allergic infant ive do not as a rule introduce egg in the 
diet until the child is a year old, and then only ivitli extreme care. It 
is our practice to accustom the potentially allergic infant gradually to 
egg by starting with minute amounts, as 14 teaspoon of a raw egg yolk 
mixed with the total day's formula of the Ihrce-month-old infant. If the 
child tolerates this small amount, the quantity of egg yolk is increased 
weekly until the child gets a whole i‘aw j'olk in his formula daily. Then 
egg white is added in a similar manner. The egg yolk contains the same 
proteins as the white, but in a much more diluted form, and by this pro- 
cedure too much strain on the infant’s protective mechanism may per- 
haps be avoided. The mother is warned to discontinue egg immediately 
if the child develops colic, a skin rash, or other untoward symptoms, as 
vomiting or diarrhea. Several montb.s are allowed to elapse before egg 
is again added to the diet. 

The addition of vitamin C to the infant's diet, particularly in bottle- 
fed babies, is of paramount importance, the common practice being to 
supply this by means of orange or tomato juice. Allergy to these sub- 
stances is more frequently manifested by belching or undue spitting up 
than by colic or a skin ra.sh. If this is the case, the pediatrician may 
substitute pineapple or tuniip juice in equivalent amounts to supply 
the necessary vitamin C. Tuniip juice, while little used for infant feed- 
ing in this country, is employed to a considerable extent in Europe be- 
cause of the .greater expense of the other juices. In extreme eases we 
have resorted to the substitution of 20 mg. of cebione (ascorbic acid, 
Jlcrek) daily to siqiply the ncce.ssary vitamin C instead of fruit or 
vegetable juice, apiiarcntly with good rcsnlt.s. The cebione should not 
be added to the formula but .should be given separately to avoid its 
destniction by oxidation, which occui-s rapidly in water and more rapidly 
in milk, especially if the reaction is not acid. Cebione is also destroyed 
by boiling. 

Allergy- to cod liver oil is most unusual and has not occurred in our 
I)raeticc. Cases have been reported by Balycat and Bowen;” when this 
occni’s vitamin A may be supplied by carotene in oil and vitamin D by 
viostcrol. These substances we omjiloy routinely in children who give 
])ositivc skin te.sts to fish, althomrh wc have never noticed ill effects 
from cod liver oil in infants giving even extreme reactions to the cod 
fish protein test. The work originated by Hansen'® showed there was a 
deficiency of unsaturated fatly acids in the blood of allergic eczematous 
infants. If this is found generally true of allergic infants, it suggests 
the addition of oils high in un.saturalcd fatty acids, as corn oil or lin- 
seed oil. to the diet of the potentially allergic infant. The apjilication 
of this in such eases, however, awaits further investigation. 

The diet of the potentially allergic child should be varied in order 
to avoid undue emphasis uimn any one food. Cereals other than wheat 
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should be used when possible because wheat will, in most cases, unavoid- 
ably form the bulk of the cereal taken in later life. As substitutes for 
wheat, rj'e, rice, oatmeal, corn meal and barle}^ are available, and, if 
desired, sago, tapioca, and arrowi’oot. Buckwheat should be used spar- 
ingly as it has a high sensitization potentiality. The Irish and the sweet 
potato may also be classed as cereals. It is preferable to give the 
potentially allergic infant a single pure cereal instead of the proprietary 
mixtures of several cereals which are now on the market and are proving 
highly satisfactorj’- in the feeding of the majority of nonallergic infants. 
By using single pure cereals instead of mixtures, the child’s cereal diet 
may be easily changed from one to another, and the possibility of simul- 
taneous multiple sensitization is avoided. In the same way it is prefer- 
able to start the infant on single vegetables rather than on a mixture 
such as is found in the usual vegetable soup. Later, when it has been 
determined which vegetables, cereals, and meats agree with the infant, 
the soup may be made from those ingredients. Pish must be added with 
extreme care. We add minute amounts of canned tuna fish or salmon 
at about the ninth month once or twice a week, and stop these if allergic 
sjTOptoms appear. We do not care to have our older children indulge 
in nuts, especially cocoanut and Brazil nuts, and also strawbenies, and 
shellfish. Potentially allergic children should be careful to avoid over- 
indulgence as the fresh vegetables and fruits appear each season because 
of the common occurrence of urticaria following their ingestion. 


As the potentially allergic child develops, considerable attention should 
be paid to what the parents or even the physician may regard as food 
whims. That is to say, for no apparentl,v valid reason the child may 
express a hearty dislike for some particular food vdiich he is compelled 
to cat because “it is good for him.” In the potentially allergic child 
these food dislikes often represent instinctive defensive reactions to foods 
which are actually or potentially hai-mful to the child. In practice this 
is home out time after time when an allergic child reacts to those foods 
which a carefully taken histoiy reveals he has always disliked. On the 
contrary, it must not be forgotten that a child may be very fond of some 
particular food to which he is highly sensitive. The important thing to 
remember is that there are few foods for which an adeciuate substitute 
cannot he found, and in the ease of allergic or potentially allergic chil- 
dren who dislilce particular foods, it is better to give the child the benefit 
of the doubt. IMost of the relatively few problem children met with in 
our allergic practice have developed feeding problems because of the 
mistaken efforts of parents or physicians who were unwilling to do this 
or wore uninformed upon this point. ° 


The prophylaxis of allergic disease is important with respect to the 
procedures winch pediatricians .should take to protect the child from 
the usual eontagious diseases. The pinphylaxis of diphtheria bv the use 
of the usual toxm-antitox.n mi.xture.s, which unavoidabh- contain minute 
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amounts of hoi-so senim protein, is to be particularly avoided and has 
never been practiced by us. Tuft^^ stated that about 28 per cent of chil- 
dren arc sensitized to horse scrum by this procedure, and that this is 
much more likely to occur in allergic childi'cn or children of allei’gic 
families. Perhaps this is one reason why allergic disease appeal’s to be 
much more common now than it did when our parents were children. 
We fomerly used, on tlic advice of Dr. I. Harrison Tumpeer, a special 
diphtheria toxin-antitoxin derived from sheep serum, ’sensitization to 
.slieep serum being of eomparativelj’- little importance. Since toxoid for 
immunization against diplitheria was introduced, we liave used only 
that product because as far as is loiown there is no danger of protein 
sensitization from that source. 

PeslikiiP pointed out that in a series of 100 cases of asthma in children 
ranging in age from six months to fourteen years, the attacks were 
initiated in 15 per cent of eases by pei’tussis, in 14 per cent by pneu- 
monia, in 4 per cent by measles, and in 2 per cent by scarlet fever. 
Diphtheria and varicella were not observed to initiate the onset of asthma 
in a single case, which seems peculiar in view of the extensive use of 
diphtheria antiserum derived from horecs. While the value of our latest 
jirophylactie agents against whooping cough, namely the Sauer vaccine 
and the Knicger unaltered bactei’ial protein solution, is yet to be proved, 
pereonal experience since these were introduced leads us to believe that 
they have considerable merit and at least do no liarm. We use the 
Sauer vaccine as a prophylactic at any age in the case of allergic chil- 
dren but with our iiotentially allergic eliildren we have employed it only 
in infancy. Severe reactions to the A’accine are common in children over 
a year of age and are best avoided by discovering the child’s tolei’ance 
by means of small initial doses. 

As yet wo have no adequate method for the prophylaxis of the various 
forms of pneumonia, but in allergic children who liavc had repeated at- 
tacks we have had occasional brilliant success by the employment of 
measures directed against the underlyins: allergy, as the elimination of, 
or treatment with, substances to which the ehild reacted and by the use 
of vaccines. 

IMcasles is easily ])rcvented or modified by the intramuscular injection 
of whole citrated blootl, preferably from an older member of the family 
who has had measles. W hen we employ blood for such purposes, as well 
as transfusions for any pui’iiose, wc prefer to use the parent on whose 
side there is no histoiy of allergy in order to avoid the possible passive 
.‘■'eiisitization of the recipient and the breaking down of his protective 
mechanism. 

We do not attempt to immunize our infants actively against scarlet 
fever by means of the Dicli treatments, ns local e.xperiencc has been 
unsatisfactory with tliis procedure. We prefer to protect our e.xposed 
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children, potentiallj'’ allergic and otherwise, passively by the intra- 
muscular’ injection of human convalescent scarlet fever serum, using 
pooled serum when available. 

A simple procedure for active immunization against tetanus is highly 
to be desired. Pei’haps it will not be long before a practical toxoid for 
this purpose will be available. The work of Bergy^^ and of Sneath and 
Kerslake'*® indicates that considerable progress has been made in that 
direction. The reason that this procedure is desirable is that there 
are at times, following an injurj% few more perplexing problems than 
whether or not tetanus antitoxin should be administered, because the 
resulting serum reaction may be much more serious and cause much 
more disability than the original injury. Furthci-more, many individuals 
suffering from severe allergic disease trace the onset of their condition 
to the injection of such serum. Their allergic balance has been so dis- 
turbed by the injection that they develop other allergic diseases follow- 
ing the original serum reaction. However, because of the serious results 
which might follow the development of tetanus, the physician has no 
choice but to administer antitoxin in ease of reasonable doubt. For the 
past two years for this purpose we have used a preparation made from 
bovine instead of horse serum. Reactions occur, but they have not been 
nearly as frequent or severe as those following the usual antitoxin made 
from hoi’se serum. If the bovine serum is used, there is a theoretical 
possibility of sensitizing a potentially allergic individual to lactalbumin, 
which is considered to be the same substance as serum albumin. Whether 
or not this mil happen must be borne out bj’^ future experience. 

As the potentially allergic child grou’s older, the allergy-minded 
pediatrician will watch carefully for the development of symptoms of 
pollenosis (rose or hay fever). If a child has a “summer cold” every 
year at the same time, the diagnosis is almost certain. It is not our prac- 
tice, however, to treat such children until the diagnosis is obvious to the 
parents for the reason that without this their cooperation is difficult or 
impossible to secure. It is our practice with allergic children, regardless 
of the presenting complaint as eczema, asthma, or urticaria, to test 
routinely with ragweed and timothy pollen, in addition to the allergens 
usually indicated. AVe have observed the frequent occurrence of posi- 
tive reactions to pollens in children who have never had pollenosis. In 
many of these children pollenosis has subsequently developed; and now 
because of this, if we give these children periodic injections of any kind 
for the presenting allergic complaint as, for example, the injection of 
house dust extract or vaccine for asthma, we also add the pollens to which 
the child reacts. AVe believe, although as yet we have no proof, that this 
may prevent the fvrture development of pollenosis. That this is probably 
true is indicated by the recent work of Biederman.” He found that of 
patients who react positively to pollens of one season and have symptoms 
but who also have a skin sensitivity to pollens of an additional season’ 
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approximately 5.5 per cent ivill develop symptoms to the latter the 
followimr year, and that patients hyposensitized against all important 
pollens to n-hieh they are skin sensitive remain symptom-free from the 
pollens to which there are added shin reactions. 

The importance of repeated head colds as an allergic manifestation has 
been pointed ont partienlarly by Cohen and Kndolph.’"’' The diffei'ential 
diagno.sis between allergic coryza and infections coryza is nsualh" not 
difficult, particularly in children. For details of this, referenee is made 
to their publication. If allergic coiyza is successfully diagnosed and 
treated, its most common scquclla, asthma, may perhaps he prevented. 
In this connection the question of the importance of tonsils and adenoids 
with respect to asthma and pollenosis is often asked. Bullen’® has 
tciscl.v summed up the situation in three sentences: Tonsillectomy does 
not aid in improving the results of treatment of nasal or inilmonary 
manifestations of allergy. Bare exceptions may occur. Nasal or pul- 
monary manifestations of allergy are as likely to occur in an individual 
whoso tonsils have been removed as in one who retains his tonsils. For 
these reasons, in our pediatric practice, we do not differentiate between 
our nonallcrgie, potentially allergic, or allergic children with regard to 
tlie indications for tonsillectomy and adcnoidectomy. 

In early childhood the pediatrician caring for the potentially allergic 
child should bear in mind the po.ssibility that many diseases of obscure 
origin may possibly have an allergic basis. By detecting their origin 
early the jio.ssibility is presented of clearing up these diseases and pre- 
venting their development into more malignant forms of allergic disease. 
(Mnldhood illnesses which may at times be on an allergic basis arc 
anorexia nervosa, cyclic vomiting (perhaps a childhood form of migraine 
in which the abdominal instead of the cranial symptoms predominate), 
pylorospa.sm. chronic eonstiiiation or diarrhea, abdominal pain of ob- 
.scurc origin, enuresis, cjiilcpsy, and perhaps many others. Because of 
the fundamental pathologic physiology of allergic di.scase, spa.sm of 
smooth mnsele and edema, or both, and tlie number of tissues in which 
it is possible for these to occur, it is not surprising that almost any dis- 
ease may be simulated by allergy. 

In the field of sports the potentially allergic child deserves some con- 
sideration. If he ndcs or raises animals as a hobby, evidence of sensi- 
tization to the specific epidermoids involved must be watched for, or 
these activities should be avoided altogether. The potentially allergic 
child who easily .suffci-s from rc.spiratoiy infections should not be en- 
couraged to sw-irn and dive in cold water, and skating should be indulged 
in very cautiously. Such a child .should not mistakenly he subjected to 
“hardening processes” as cold showers and sleeping in cold rooms. With- 
out competent medical superrtsion such treatment is more likely to kill 
than to cure. 
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Finally the questions arise as to the climate in which the potentially 
allergic indmdual is to live and the occupation he is to follow, though 
the control of these factors is not always practical or expedient. If the 
famil}' tendency to allergy is expressed by respiratory tract disorders, 
a warm, dry climate is to he pi’eferred. On the details of this subject 
there is veiy little available in allergic literature. Contributions, as the 
foilheoming publication of Baldnun,^' are greatly to be encouraged. In 
the choice of a profession the parents of the potentially allergic child and 
his physician should consider tlic poasible antigens to which he may be 
exposed and the effect of disabling allersic disease if these occupations 
are undertaken. A youth liiglilj' .sensitive to silk should not be en- 
couraged to enter the women’s dress .goods business; a boy with pollenosis 
should not become a professional golfer; a boy sensitive to flour dust 
should not become a baker; or one sensitive to feathers, a raiser of 
poultrj'. All these incidents have happened in our practice. 

It is realized that the considerations presented in the foregoing dis- 
cussion are in many instances highly theoretical, controversial, and often 
impractical. Nevcrthele,ss, wc believe that the discussion offers a point 
of dcpaidure for the consideration of the life program of the potentiallj' 
allergic individual. The specialty of allergj- is old and accomplished 
enough so that no apologies need be made for it. On the other hand, 
it is so immature and its shortcomings so obvious that specific promises 
cannot be made for the future. We maj- hope by the application of 
what knowledge we have concerning the origin of allergic diseases, 
their natural history, and the healing forces of Nature to make an honest 
attempt to make life easier for those Avhose constitutions might well sub- 
ject them to considerable distress from annoying chronic diseases. 
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STUDIES OX THE :M0DE OP ACTIOX AND THE METABOLISM 

OP YITAMIX D 

W.U/TEE HctMAN'X, M.D. 

Cle\*eland, Ohio 

U XTIL the present time our knowledge of tlie mode of action of 
vitamin D has been extraordinarily meager and maj' be summed 
up almost entirely in the observation that vitamin D increases the 
diminished inorganic phosphate content of the blood in rickets and 
brings back to normal the diminished calcium content in spasmophilia. 
As soon as one raises the question how vitamin D brings about the 
regulation of inorganic phosphates and calcium in the blood, one en- 
ters a vast field of speculation. 

One of the hypotheses is the assumption that irradiated ergosterol 
stimulates an endocrine gland. The work of Erdheim,^ Pappenheimer 
and Minor,- Bitter^ and othei's seemed to indicate the importance of 
titc ])nratiiyroid glands in infantile rickets, while the recent publica- 
tions of Xitsclike^ emphasized the connection between the lymphoid 
tissues (spleen, lymph nodes, and thymus) and the thjToid gland in 
regulating tlie phosphorus and calcium content of the blood. The 
results of all these studies arc, however, far from conclusive, for the 
simple reason that it has never been possible to isolate any substances 
other tlian irradiated sterols that would regulate the inorganic phos- 
pliorus content of the blood or wovdd cure rickets. The close relation- 
ship between ealeimn and phosphate metabolism, as well as the dis- 
covery by Collip^ of a hormone regulating calcium metabolism, has, 
however, made it at least plausible to assume the existence of a hor- 
mone regulating phosphorus metabolism. 

Two years ago F found that thyroxine elevates the inorganic phos- 
phate content of the blood of liealthy infants, an observation that has 
recently been confirmed by Rietschel.' I pointed out, howevei’, that 
this does not mean that thyroxine can be regarded as the phosphate- 
increasing substance when rickets is cured by vitamin D. As a matter 
of fact, I found later® that tlnToxine does not alter tlie excretion of 
jihosphorus and calcium through the feces and urine in the same man- 
ner as is observed when vitamin D is given. 

That is to say, up to the present time we do not know any substance 
that can be considered a phosphate hormone produced by^ an endocrine 
gland through the stimulating effect of irradiated ergosterol. 

The importance of this qne.stion in understanding the physiologic 
action of vitamin D and the pathogenesis of rickets, as well, induced 
me to approach the problem in another way. 

FYom tlic n-iblf;. ant Clill. lions Hospital and the Dopaitment of Pediatrics!, Sciiool 

Of f st<*m \ nh^rslij. 
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Warkany" found that tlie administration of one large dose of vig- 
antol to rabbits led to a definite increase in the inorganic phosphate 
content of the blood, an increase n’hich, as I will show later, is not 
accompanied by a similar effect on the calcium content. 

IMy assumption, in undertaking the studies presented, was that if 
vitamin D brought about this rise in inorganic phosphate in rabbits’ 
blood by stimulating the production of a pho.sphate hormone, the 
chances were that this h 3 ’'pothetieal substance might be found in their 
blood if it was taken at the peak of the vitamin D h 3 '-perphosphatemia. 



Chart 1. — Curves showine response of inorganic phosphate and calcium in the 
blood of rabbits after a single dose of 20 c.c. of viosterol in oil (200,000 international 
units of vitamin D, or about 1.6 mg. of irradiated ergosterol). 

The assumption that there was such a substance would be justified 
if it was found that the blood serum of these rabbits cured rachitic 
rats by increasing the diminished blood phosphates, provided that it 
coidd he proved that the curative suhstance did not represent irradiated 
ergosterol itself. 

Warkany in his experiments used 100 mg. of irradiated ergosterol 
given as vigantol. The antiracliitic preparations of today, however, 
are quite different from the vigantol of that time (1929). They con- 
tain less ergosterol and certainly fewer toxic by-products, ft was 
necessary, therefore, to repeat Warkany’s experiments, using modern 
ergosterol preparations. These results are now reported. 
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To rabbits iveighing from 3,000 to 4,000 gm. 20 e.c. of viosterol 
in oil was aclministerccl by stomach tube. This is a large dose, repre- 
■senting 200,000 international units of A-itamin D; hoAvever, it is equiva- 
lent to approximately 1.6 mg. of irradiated ergosterol — ^in other irords, 
a dose less than one-fiftieth of that used by Warkauy. The blood of 
the rabbits Avas obtained from the femoral Amin, and duplicate phos- 
phorus and calcium determinations Avere made by the titz-imetrie 
method of Samson’^ using 1 c.c. of serum for each determination. 

Chart 1 shows that, from fiA-e to ten daj's after A'iosterol Avas given, 
tiie inoi'ganic pho.sphate content of the blood inci’eased and immained 
elcA'ated for from the tenth to the fourteenth day, Avhile no I'egular 
and definite I'esponse was found in the caleium content of the blood. 



Fig-. 1.— Roentgenograms of Rat 5397 (sec Table I) before (left) and after ten 
daily (right) intramuscular injections of 0.6 c.a of rabbit serum. Rabbit 4i6. from 
wlilch the scrum was taken, had been civen, six days previously, 20 c.c. of viosterol 
(200,000 international units of vitamin D, or alwut i.6 mg. of Irradiated ergosterol). 


If it wei’c true that this hypez’phosphatemic response Avas due to the 
produel ion of a phosplinte hormone, the sliape of the curA-es in Chart 
1 would indicate that its greatest concentration in tlie blood was on 
tlie fiftli to tlie tentli day after the administration of A’itamin D, be- 
cause the greatest stimulation of the phosphate metabolism occurred 
at tliat time. 

Consequently, I took tlie blood of the rabbits on the fiftli to tenth 
day after the A’iosterol bad been giA’cn and injected daily, for ten coii- 
.secutive day.s. 0.1! c.c. of the serum iuti’amiiscularly in rats which had 
been for three weeks on a rickel.s-prodneing diet (Steenl)ock Xo. 2965). 

The results of tbe.se five e.xperinients. recorded in Table I, rIioav that 
the rabbit serum possessed high antirachitic potency in each of the 
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thirteen rats used. The roeutgeiiographic findings in all the rats were 
without exception the same as those shown in Fig. 1 (Kat 5397). 

Table I 


Healing of Eachitic B.ats by Intkajiuscular Injection of 0.6 c.c. of Sebum 
Obtained From Kabbit.s Given 200,000 International Units of Vita.min D 
BY AIouth (20 c.c. of Viosterol) Five to Ten Days Pf.eviously 




X-RAY 

IIEALINU 

SERUM 

RAT 

TREATMENT 

after 

OF RABBITS 1 

OF RATS’ 

NO. 

BIGHT 

TEN 

P 

Ca 

PI 

Ca 



DAYS 

DAYS 

MG. % 

JIG. % 

MG. % 

MG. % 

5392 

Rabbit 445 on 11/3/34 received 20 

+ + 

+ -4-I- 

0.37 

12.4 

5.15 

18.6 

5393 

c.c. of A-iosterol. On 11/1.3/34 its 

+ 4. 

+ + + 





5396 

blood Avas taken and 0.0 c.c. of 
tliis serum injected daily in tlie 
rats. 


+ + + 





5397 

Rabbit 440 on 10/31/34 received 20 

+ -i- 

+ + + 

10.3 

14.0 

1 5.5 

14.4 

5399 

c.c. of viosterol. On 11/5/34 its 

+ + 

-t + + 





5401 

blood AA'as taken and 0.6 c.c. of 
tliis serum injected daily in tlie 

+ + 

1 

-H- + 


1 

I 

i 

j 



rats. 



1 

1 

1 



5452 

[Rabbits 447 and 448 on 12/22/34 

+ + 

•f + 4" + 

1 12.2 

14.0 

5.43 

13.0 

5453 

each received 20 c.c. of viosterol. 

+ + 

+ + + 





5459 

On 12/27/34 their blood was tak- 
en and 0.0 c.c. of this mixed se- 


++-f -1 






rum injected daily in tlie rats. 







5533 

Rabbits 458 and 457 on 2/19/35 

+ + 


5.1 

15.0 

3.99 

-t 

5534 

each received 20 c.c. of viosterol. 
On 2/2.5/35 tlieir blood Avas taken 
and 0.6 c.c. of tliis mixed serum 
injected daily in tlie rats. 

+ + 

+++ 





5G36 

Rabbits 46S and 469 on 4/15/35 

+ + 

+ + + 

7.0 

15.0 

4.94 

11.2 

5037 

each received 20 c.c. of viosterol. 
On 4/20/35 their blood was taken 
and 0.6 c.c. of this mixed serum 
injected dail}- in the rats. 

+ + 

4 - 4. 4. 4, 






Averages 





5.0 

16.9 


•Throughout those studies the ra^ were killed ten days after treatment had been 
started so that their blood was obtained for determination of phosphorus and calcium 
on the same day on which the last roentgenograms were taken. Phosphorus and 
calcium contents of blood serum are given In milligrams per hundred cubic centimeters. 
tSerum for determination was lost. 


Several control experiments must be reported here before any fur- 
tlier discussion can take place. 

It ivas first necessary to prove tliat rats kept under the same con- 
ditions as Avere the experimental animals did not shoiv anj^ healing 
Avithout treatment; furthermore, that the serum of rabbits Avliich had 
never received A-iosterol did not cure tlie rachitic condition; and, 
finally, that the curative effect of the serum of those rabbits Avhich 
hud received the large vitamin dose Avas not due to the increased 
phosphate content— a question that could be decided by injecting 
aqueous solution of Xa JIPO^ in the same concentration as ivas present 
in the serum. 
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The results from the group of control experiments were entirely 
negative and are jiresented in Table 11. 

Table II 


Control Experiments 




I X-RAV 

HEAL- , 

SERUM OF 

r.AT 


ISO AFTER 1 

RATS* 

so. 

TnnAT-AtENT 

EIGHT 1 

TEX 

mm 

Ca 


j 

DAYS 

DAYS , 


MG. 9'p 

53SS 

None 

0 

0 

mam 

14.0 

5304 


0 

0 



5395 


0 

0 



530S 

yono 

0 

0 

5.71 

13.0 

5400 

1 

0 

0 



5402 


0 

0 



53S0 

Rcceiveil dailv intramuscular injections of 

0 

0 

4.72 

13.0 

5382 

O.G c.c. of scrum from healthy Babbit 

0 

0 



5383 

450 which did not receive viostcrol. 

0 

0 



53S5 

Received daily intramuscular injections of 

0 

0 

4.72 

ll.S 

5380 

O.G c.c. of serum from he.altliy Rabbit 

0 

0 



5301 

448 which laid not received viostcrol. 

0 

0 

j 


544S 

Received daily intramuscular injections of j 

0 

0 

5.15 1 

10.4 

5455 

O.G c.c. of serum from healthy Babbit i 
449 which did not receive viostcrol. ! 

0 

0 

1 

1 


5G40 

Beccived dailv intramuscular injections of 

0 

0 

4.1 

10.2 

5018 

0.5 c.c. of serum from infant ill with 

0 

' 0 



1 

1 

spasmophilia (whoso serum P was 1.7 
mg. % and Ca 7.4 mg. %). 





5457 

Beccived daily intramuscular injections of 

0 

0 

2.0 

ll.G 

5402 

O.G c.c. of ya.IIPOj solution contain- 
ing 15 mg. % P. 

0 

0 




Averages 



HQ 

1 12.0 


•See footnote 1, Table I, 


Returning to the results of the five experiments recorded in Table 
I, the conclusion consequently must be drawn that the serums of rab- 
bits which liad received, five to ten days previouslj% approximately 
l.G mg. of irradiated ei'gosterol (200,000 inteimational units of vitamin 
D) possessed veiy high antirachitic potencies. The question naturally 
arises at once whether or not this was due, partly or entirely, to tlie 
presence of vitamin D in the blood. It must, however, be kept in mind 
lliat the presence of iri’adiated crgostcrol would not exclude the as- 
sumption that there might be a second substance produced bj*, and 
present with, vitamin D in the same serum. 

The data recorded in Table III clearly answer tliese questions. Ex- 
periments I and II show that the rickets-curing substance can be partly 
removed from llic serum by simple extraction with ether and, further- 
more, that it is^soluble in oil. Expei-iments III and IV demonstrate 
that this substance gradually loses its antirachitic potency if it is over- 
irradiated with ultraviolet light. Finally, E.xperiments V and VI 
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show that the ultrafiltrate,®’ used in even larger doses than was the 
original serum, does not contain any rickets-curing substance. 

Table III 

Experiments Pp.oving That Thep.e Is No Bachitic Healing Substance Other 
Than Vitamin D in the Serum of Babbits Given 200,000 International 
■Onits of Vitamin D by Mouth (20 c.c. of Viostekol) 

Five to Ten Hats Prewously 





X-KAY 






HEALIXG 

SERUil OF 

EXPEEI- 

TREATitENT 

RAT 

XO. 

AFTER 

RATSt 

MEN'T 



TEX 

■w 






DAYS 



r 

From Babbits 468 and 469* 15 c.c. of 

5644 

-t + + 


4.16 

11.4 


serum was extracted 8 times with 

5645 

-1-+ 

+++ 




15 c.c. of ether. After evaporation 
of ether, residue was dissolved in 5 
c.c. of wesson oU; 0.2 c.c. of this 

5646 

-1- + 

+-1-+ 




oil (equal to 0.6 c.c. of original 
serum) was injected daily intramus- 
cularly in the rats. 

1 

i 





II. 

After extraction 8 times with ether, 0.6 

56S9 


-!- + + 

3.86 

12.0 


c.c. of serum from Babbits 468 and 

5641 

-t+ 

-1 + -P 




469* was dail.v injected intramus- 
cularly. 

5643 

■1-4- + 

"f -4- 



HI 

Serum from Babbits 447 and 448* was 

5449 

+ ? 

++ 

3.88 

12.0 


irradiated 12 hr. with a Hanan mer- 

5450 

+ ? 

++ 




cury vapor quartz lamp at 46 cm. 

5451 

+ ? 

++ 




distance; 0.6 c.c. of this serum was 
daily injected intramuscularly in the 

5461 

-1- ? 

++ 




rats. 






IV 

Daily intramuscular injections of 0.6 c.c. 

5544 

0 

0 

3.27 

11.4 


of serum from Babbit 458* irradi- 
ated for 26 hr. as described in Ex- 
periment III. 

5536 

0 

0 



V 

Daily intramuscular injections of 0.6 c.c. 

5454 

0 

0 

2.88 

10.8 


of ultrafiltrate from serum of Rab- 

5458 

0 

0 



bits 447 and 448.* 

5460 

0 

0 





5463 

0 

0 



VI 

Daily intramuscular injections of 1 c.c. 

5548 

0 

0 

1 

9.8 


of ultrafiltrate from serum, of Bab- 
bits 457 and 458.* 

5549 

0 

0 




•The antirachitic potency of the untreated serum is recorded in Table l 

tSee footnote 1. Table I. 

tSerum for determination v.as lost. 


These results prove that the curative potency of this serum was due 
to a substance that had all the qualities po.ssessed also by irradiated 
ergosterol : namely, it was soluble in ether and in oil; its antii’achitic 
effectiveness was destructible by overirradiation and, because of its 
colloidal state in the lipoid fraction of serum, it was not ultrafiltrable 
That overirradiation with ultraviolet light completely destroyed the 
antirachitic value of the serum makes extremely unlikely the possi- 
bihty t hat a second substance was present, as do also the negative 
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results obtained M-itli serum ultrafiltrates. Tlie conclusion must there- 
fore be drawn that vitamin D itself produced the liealing of the rachitic 
bone lesion and that, under tlie conditions described, it does not lead 
to the production of another substance capable of healing rickets or 
of increasing the t^hosphate content of the blood. 

Having ascertained that the serum of rabbits to whicli 200,000 inter- 
national units of vitamin D had been given contained, five to ten days 
later, considerable amounts of irradiated ergosterol, I thought it worth 
while to attempt to learn how long after its administration vitamin D 
circulates in vivo in the blood. Such experiments have not, so far 
as I know, been performed or reported in the literature up to the 
pre.sent time and should reveal the fate of vitamin D within the bod 3 ' 
in a more pln-siologic manner than do experiments in \dtro. 

The same rabbits were used for this group of experiments as for the 
previous group. Their blood was taken at intervals of one, three, six, 

T.vble IV 


Phowixg Lr.KOTn or Time Tii.\t Vit.vmix I) Is Fouxp i.v Bi.ood or Kabbit.s- Aitei: 
Admixistr-vtiox of Sixgee Dose 





\ 

1 

LKVGTH OK 

1 

1 


1 





HADBIT 

TIME BE- 


f X-HAY 

RAT 


p\Tn 

HATH 1 

.SK^l^^r 

TM*EEV 


I UE.\I.IXO 

SERUM" 

PAB- 

niT 

20 c.c. ! 

VIOSTF.BOl. 

niooiy 


1 

nOSTEROL 

r.AT 

1 AFTER 

1 


n*AS 


i 

AP.MIVISTRA' 

VO. 





.VO. 

\v.\s 

1 TAKKV 

p 

Ca 

TICK AVD 


KIOUT 1 

TEV 

p 



1 

! i 

•MO. 

■MG. 97 

TAKIXG or 


D\YS I 

PAYS 

MO. 97 



1 



BI.OOP 

( ; 



-j-to 

112/ 0/?A 


4.S 1 

1C.2 








[ 

12/12/.34 

4.S 1 

17.4 

1 wk. 

5397 

+ + 

4. + X 






i 



539.0: 


4- + + 

5.0 

14.4 

1 






5401 ! 

+ + 

r + + 



i 



O.T j 

lS.fi , 

3 n-k. 1 

5440: 

+ + 1 

+ -^-^ 



1 


12/2r/;!4j 



1 

[54471 

! i 

■4 + -+ 1 

4.9 

13.0 


1 

' 1 
1 



i 

545C 

i 





' 2/23-7.5 

5.1 

1 1.3.S 

1 11 wk. 

5540 

0 

-f 

.3.9 

14.2 


i 

1 





5541 


a. ' 

■14 s 

{ 1 2/ 22/34 I 

! 

4.1 

1 11.0 

1 

1 


1 





12/2S/.14 

! 7.S 

17.0 

1 wk. 

5452 

+ + : 

i 









545.3 

+ + j 


5.4 

I3.fi 




1 

i j 


5459 


+++ ! 



1 


2/2;:/;!5 

5.2 , 

! 1 

1.5.4 ; 

! , 

0 wk. 

553” 
i 5530 


+ • 1 
•f ! 

2.3 

13.0 

-157 

' 2/l!V.15 

i 

1 1 

: 1.2 

! 15.4 


j 






1 

i O /.)•: 

4.;! 

Ifi.O 

1 wk. 

5533 

T 

a. J 

4.0 

— t 





1 


1 .55.34 

+ + 

-i + 


t 


1-’' 

' 11.2 ! 

G «k. 1 

500S 

0 

X X J 




j 

) 

1 

j 


5009 

0 

X 1 

S.5 

10.4 


1 



1 

1 

oClOl 

0 

I ^ i 



i 

•j .1 

1 

1 

11 wk. j 

5GS4j 


X ? J 




1 


j 



oGOfi 

0 





1 





5 no si 

! 0 

1 0 1 
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nine, and eleven weeks folloAving the administration of 200,000 inter- 
national units of vitamin D (20 c.c. of viosterol in oil, corresponding 
approximatelj’ to 1.6 mg. of irradiated ergosterol), and Avas tested on 
rachitic rats in the manner already described. 

The experiments summarized in Table shoAV that, imder the con- 
ditions prcA^ailing, the serum of rabbits Avhieh had i-eeeh’ed viosterol 
Avas able to establish healing in rachitic rats in ten days, even if the 
blood Avas taken as long as from tAvo to tAvo and a half months after 
the administration of the Autamin. The fir.st distinct decrease in the 
potency of the serum AA-as noticed after six to nine Aveeks, and traces 
could be detected in one instance (Eabbit 445) after eleven Aveeks. In 
other Avords, I'abbits AA'eighing from 3,000 to 4,000 gm. needed from 
tAvo and a half to three months to desti’oy or excrete 1.6 mg. of ir- 
radiated ergosterol (200,000 inteniational units). 

COMMEXT 


One finds in the literature no conclusiA'e evidence AvhatcA’er to sup- 
port the vicAV that there might exist a hormonal regulation of the 
phosphate metaboli.sm, as is knoAA’n to be the case for the calcium con- 
tent of the blood. The studies presented here, in an attempt to ap- 
proach the problem in a iicav Avay, haA-e proved entirely negative. It 
must consequent!}^ be considered Aviser to abandon a hypothesis that 
cannot be confirmed. It is better, I think, to see in iiTadiated sterols 
themselves the only substances the lack of Avliich leads to rachitic 
h}’pophosphatemia and the presence of Avhich eleA'ates the inorganic 
pho.sphorus in the blood. 

In Avhich tissue vitamin D has its point of attack and by Avhich 
chemical mechanism it increases the diminished inorganic phosphates 
in the blood of rachitic subjects mu.st still be considered unknoAvn. So 
far as the Ioav phosphorus rickets in infants is concerned, I found^° 
Aveighty eAudenee that sugge.sts that the regulation of the intestinal 
absorption of pho.sphates does not explain the situation satisfactorily. 
Further studies on this subject are nece.ssar}- and are in progress. 

The fact that it has noAv been shoAvn that vitamin D Avas eireulatin"- 
in the blood for at least tAvo to three months after the administration 
of a single dose of approximately 1.6 mg. of irradiated ergosterol in- 
voh-es interesting iicaa- problems. It is superfluous to emphasize the 
clinical value of these observations to pediatricians who use vitamin 
D more or less routinely as an agent for preventing rickets in infants. 
It is knoAvn that damage can be done by overdosage of A'itamin D 
and it is now shown through these studies that continuous administra- 
tion may easily lead to an undesirable accumulation because of the 
apparentl}' 1oa\- rate of consumption. 


The qAAcstion whether the body destroys or excretes A-itamin D can- 
not yet be deeded. The work of Coppens and ^retz,’^ who reported 
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that vitamin D is destroyed in vitro by blood and lung tissue, makes 
the assumption likeh' that it may be destroyed in vivo. The possi- 
bility tliat irradiated ergosterol may also be excreted through bile or 
through the intestinal ivall must, however, be kept in mind. Studies 
on these problems are in progress. 

SUMMARY 

1. The oral administration to rabbits of 20 c.c. of viosterol in oil 
(200,000 international units of vitamin D, equivalent to appi’oximately 
1.6 mg. of irradiated ergosterol) led to an increase in the inorganic 
phosphorus content of the blood without correspondingly affecting the 
blood calcium content. This action took place about five days after 
the viosterol had been given and lasted until the tenth to the fifteenth 
daj'-. 

2. In order to learn whether or not this action might be due to the 
stimulating effect of vitamin D upon an endocrine gland, thus leading 
to the production of a phosphate hormone, the serum of these rabbits 
was tested on rachitic rats. The rabbits' blood was obtained five days 
after the viosterol had been given and was found to cure rachitic rats 
in from eight to ten daj-s if 0.6 c.c. of the serum was daily injected 
intramuscularly. 

3. No evidence was found, howevei-, to justify the assumption that 
anj' substance other than irradiated ergosterol was present in this 
serum or was even partly responsible for its curative potency, because 
the rickets-curing substance of this .serum was soluble in ether and 
in oil, was destroyed completely by overirradiation with ultraviolet 
rays, and was found not to be ultrafiltrable. 

4. When viosterol was given by mouth to rabbits in a single dose 
corresponding to appro.ximately 1.6 mg. of irradiated ergosterol, de- 
tectable amounts of vitamin D were found to be circulating in the 
blood for from two to three months. 
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DEHYDRATION AND ACIDOSIS WITH CALCIFICATION AT 
RENAL TUBULES 

Allan jM. Butler, M.D., James L. Wilson, M.D., 

AND SlDNEr ParBER, M.D. 

Boston, Mass. 

T his communicatiou repoi'ts the association of a clinical syndrome 
and pathologic picture which to our knowledge has not been de- 
scribed heretofore. 

The clinical syndrome is characterized by; (1) a persistent de- 
hydration in the absence of excessive diarrhea and vomiting and in 
the presence of adequate food, salt, and fluid intake ; (2) a persistent 
liyperpnea associated with a sustained elevation of the serum chloride 
concentration and reduction of the serum bicarbonate content; and 
(3) deposits of calcium salts within and adjacent to certain renal 
tubules. 

This condition is not simple to recognize as clinical state.? are fre- 
quently seen which appear quite similar until the disturbance of blood 
electrolytes has been carefully analyzed. 

In iofants acutely ill with diarrhea and vomiting, abnormal serum 
concentrations are frequently encountered because of a temporary 
functional inadequacy of the kidney due to fluid lack. In such eases 
the abnormal serum concentrations are quickly corrected by the proper 
administration of water, glucose, and saline. Occasionally chloride 
acidosis is encountered in dehydrated children coincident to the 
parenteral administration of physiologic saline. In the cases reported 
here, the persistent or recurrent liyperpnea and chloride acidosis in 
the absence of diarrhea, olj^guria, and excessive saline therapy and 
in the presence of an adequate fluid and cai’bohydrate intake and the 
continued administration of sodium bicarbonate are strikingly un- 
usual. Though specific gravity determinations on urine samples and 
other kidney function tests in these cases were not such as to give 
conclusive data concerning renal function, the nitrogen retentions and 
urine examinations for albumin and sediment did not indicate the 
presence of acute nephritis or inadequate functioning renal tissue 
Tlie absence of such pathology was confirmed at necropsj" 
Calcification in the renal tubules has been observed in patients with 
tlie dehydration, hypochloremia, and alkalosis re.sulting from upper 
intestinal obstruction.'-^ Cooke' suggested that renal chL-es in thesl 
cases were due to the alkalosis. We have seen such a case in a bov 
with upper intestinal obstruction and mesenteric thrombosis Neernr,.v 
examin ation showed multiple calcium thrombi in vessels throughout 
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the body and a heavy deposition of ealcinm salts in the renal tubules. 
Recently, Lightwood’’ has reported a group of six infants with gastro- 
enteritis and vomiting in whom a similar deposition of calcium salts 
within the renal tubules was found at autdiisy. Chemical analyses of 
the blood in liis cases were not such as to give evidence concerning the 
existence of alkalosis or acidosis. 

The picture presented by the four infants described here is striking 
enough to deserve .special mention and characterization. Inasmuch as 
the dehydration in the infants demanded the parenteral administra- 
tion of physiologic saline, a procedure which of itself maj' cause under 
certain conditions a chloride acidosis, the parenteral fluid therapy is 
reported in detail in the clinical records given below, so that the 
unique persistence of tlie chloride acidosis in these patients can be 
accurately appraised as a profound metabolic disturbance. 

CASE REPORTS 

Case 1. — E. I., a bab.v girl of eleven months, was admitted to the hospital he- 
causc of repeated vomiting for five months. She was a full-term infant, normallv 
(Iclivercd, weighing P} pounds, who from birth was fed a formula of cow’s milk with 
added sugar. She never gained well and at si.v months of age weighed but 10 
pounds. At that time she began vomiting, and from then until the time of admis- 
sion she had vomited from one to four times daily. The vomiting was unrelated 
to food intake and was often projectile. From the ago of two montlis the baby 
had taken a formula totalling at least 32 ounces of fluid a day and for the pre- 
vious month had taken at len.st -10 ounces of formula as well as water which she 
took in “large amount.s. ’’ She urinated very frequently and Iiad always been 
troubled with constipation. 

Physical e.-ramination showed a small and poorly developed child who was mod- 
erately malnoviTished and dehydrated. She had the appearance nf ehronit Illness 
and was apathetic, showing little interest in her surroundings and often appearing 
stuporous. She weighed 121 pounds. Her temperature was 101° F. The throat 
was injected, and the tonsils wore liirge and cryptic. Tliere was marked hypotonia 
of the muscles with hypcrfle.vibility of the joints, Tliero was atrophy especially 
of the interosseous muscles of the Iiands and feet. The subcutaneous tissue par- 
ticularly over the buttocks and thighs was firm and hardened as in sclerema, but 
the skin was not tense as in the sclerema occasionally seen in dehydrated infants 
to wliora saline has been .odministcred parenterally. The blood showed S5 per cent 
hemoglobin by Tallqvist tost, a red blood cell count of 5, .500, 000 cells per cubic 
millimeter, and a white blood count of 20,000 cells per cubic millimeter. The urine 
was acid and contained no albumin and no cells or casts. The tuhcrculin and 
tVassemiann tests were negafirc. Eoentgenograms of the skull and long bones 
showed nothing remarkable other than an atrophy consistent with disu.se. 

On admission tlie signs of dehydration were so definite that the patient was 
given a hypodcrmocly.sis of 125 c.c. of physiologic s.aline. She was then placed on 
a diet of milk, glucose, orange juice, and water. Since the child vomited only once 
during the first three days and the stools were normal, cereal, egg yoke, and cod 
liver oil were added to the diet. This diet was fairly well taken. On the fifth day, 
because of the continued semistuporous condition of the child, a lumbar puncture 
was done, and a clear fiiiid under no increa.scd pressure was obtained. The total 
protein of this spinal fluid was 20 mg. per cent and the chloride llO milliequivalcnts 
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per liter, an elevation of 15 nieq. above the normal concentration. This increase 
in spinal fluid chloride was not remarked until two days later. The result, how- 
ever, indicates that the blood chlorides were markedly elevated at a time when 
parenteral saline could not bo Ireld as a contributing cause. 

During the sixth and seventh days, because of dehydration, the child received 
a total of 350 c.c. of physiologic saline by elysis and 100 c.c. of 10 per cent 
glucose by intravenous infusion. On the eighth day, though there had been no 
diarrhea, and only occasional vomiting, and though the urine output was not 
scanty (the child having voided six to nine times per day), the respirations became 
deep and the lethargy increased. The following day examination of the lungs re- 
vealed dullness and suppression of breath sounds on the right, and a roentgenogram 
showed a moderate amount of pulmonarj- infiltration. A sample of venous blood 
withdraivn under oil showed a serum bicarbonate content of 6 meq. per liter of 
serum, chloride of 134 meq. per liter (normal = 103-105), N.P.N. of 95 mg. per 
cent, and serum protein of 6.4 gm. per cent. The urine was acid and contained no 
albumin or formed elements. The infant continued to exhibit evidence of de- 
hydration, and there was marked hyperjmea. The condition very rapidly grew worse. 
As soon as the results of the blood analyses were known, an attempt was made to 
administer sodium bicarbonate and glucose intravenously. Before this could be 
completed, respirations ceased. 

Case 2. — C. G., a ten-month-old baby girl, was brought to the hospital because 
she “had been sickly’’ and had failed to gain for four months. It was impossible 
to get a reliable history in any detail even with the aid of an interpreter. The 
child was bom in Italy. She was reported to be healthy and to have nursed well. 
She was breast fed until eight months of age. Two months before admission the 
patient was placed on a cow’s milk formula. Orange juice and cod liver oil were 
given in adequate, but not excessive, amounts for one month and then discontinued. 
The infant’s bowels had been regular and stools of normal consistency. There 
had been no vomiting. 

Physical examination showed a poorly developed and undernourished infant of 
ten months, weighing 11 pounds. The baby appeared small with a long narrow 
torso, slender extremities and marked frontal bosses. In spite of her weight she 
did not appear emaciated. The skin was dry, but the baby was not markedly de- 
hydrated. Her temperature was 100° F. Both car drums were full and injected, 
and there was a mucopurulent postnasal discharge. The lungs and heart were 
normal, and there was no abnormality in breathing. There was a marked hypotonia 
of the muscles. The blood pressure was 100 systolic over 60 diastolic. The tubercu- 
lin and Wassermann tests were negative. The urine was acid and contained no 
albumin but showed a few red and white blood cells and granular casts in un- 
centrifuged specimens. Roentgenograms revealed nothing remarkable other than 
increased density at the ends of the long bones as seen in retardation of growth. 

The child was placed on a formula of whole milk, karo, and water, to yield 
about 45 calorics per pound, and was given orange juice and cod liver oil Her 
bowel movements were regular and normal in consistency, and she voided from six 
to twelve times daily. On the eighth day following admission she had lost six 
ounces in weight and, though there was no significant elevation in temperature 
and no vomiting or diarrhea, she gave the appearance of a severely dehydrated child. 
There was a moderate hyperpnea. At this time a sample of venous blood withdratvn 
under oil contained 11 meq. of bicarbonate, 121 meq. of chloride, and 138 meq 
(normal = 1.35140) of sodium per liter of scrum. A phcnolsulphonephthalein 
renal test gave 12 per cent excretion in 55 c.c. of urine during a two-hour period 
An intravenous infusion of 130 c.c. of 10 per cent glucose plus 2 gm of sodium 
bicarbonate tmd a elysis of 200 c.c. of physiologic saline were given ' One quar 
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ter of a dram of sodium bicarbonate was giveu twice daily by mouth. Two days 
later the venous blood sliowcd an X.P.hT. of 30 mg. per cent and a serum sodium 
and chloride of 141 and 1.31 uieq. per liter, respectively. The child’s respirations 
were rapid, dyspncic, and irregular. The following day signs of pulmonary in- 
filtration developed. The tcmporatore rose to 10S° F. before death. 

Case 3. — I). Y., a baby girl, seven weeks old, was admitted to the hospital be- 
cause of failure to gain throughout life and vomiting during the preceding five 
davs. Slie was a full-term, "f-pound baby, normally delivered. She had been 
breast fed for three weeks and then, because of "influenza” of tlie mother, had 
been on a dried milk, and later a condensed milk, formula. Ever since weaning the 
patient had been constipated and had been given ‘‘one teaspoonful of milk of 
magnesia almost daily.” The baby bad always acted hungry but seemed to tire 
• easily at feedings and never succeeded in taking much of the formula at a time. 
When first seen she was malnourished, showed some loss of elasticity of the sub- 
cutaneous tissue, was listless, and made onl 3 - ineffective nursing efforts, Ifo phj's- 
if-al abnormalities were found. Tlie urine contained tbe slightest trace of albumin 
and rare red and wliite blood cells. Eoentgenograms showed increased densitj- at 
the metaphyseal margins, indicating retarded growtli. Tliere were no calcified areas 
in the region of the kidneys, 

Follorving admission the infant was placed on a milk, sugar, and water formula 
and was given orange juice, glucose and phr'siologic saline between feedings. At 
the end of three d.aj-s the child appeared more dehydrated than at entrj- although 
she liad neither vomited nor liad diarrhea. She had voided ten to twelve times 
per day. Her temperature, which was normal o\er the first two days, was 101' F. 
on the third da,v, and her respirations were rapid. There was a pharjugitis, but 
tlicrc were no signs of pulmonarj- infiltration by phj’sical or s-raj- examination. Be- 
cause of tbe dehydration she was given an intravenous infusion of 70 c.o. of 10 
per cent glucose and a cl.vsis of 150 c.c. of phj-siologio saline. During the ne-xt two 
daj-s In-pcrpnca became apparent, and on the sixth clay this evidence of acidosis 
became marked. The temperature fluctuated between 105' and OS' F. On this 
da.v, analyses of venous blood mthdrawn under oil sliowed a marked acidosis due 
to an abuormally high scrum chloride concentration. The serum concentrations de- 
termined on this and subsequent d.a.vs aro enumerated in Table 1. 

The child’s course for the next ten weeks was cliaracterized by languor, per- 
sistent liyporpnca, and evidence of dehj-dr.ation, and by an irregular fever with 
gradually developing signs of pneumonia. Table I indicates the degree of the 
acidosis, the persistence of the elevated scium chloride concentration, and the serum 
sodium concentration. Tlie serum X.P.JC. was not elevated, and a phenolsulphone- 
phthalcin tc.st showed -10 per cent excretion in two hours. Therapy consisted of largo 
amounts of water and sodium bicarbonate by mouth, which the baby took well 
without vomiting, and repeated intravenous administration of glucose, sodium bi- 
carbonate, and whole blood. The parenteral fluid therapy is detailed in Table I. 
There wa.s per.sistcnt constipation. Feedings of milk, corn sj-rup, and water giving 
50-00 caloric.s per pound, were fairly well taken except fcrmmall.v. On the twentj-- 
Crst day in the hospital the baby had a temperature of 100° F. and a convulsion. 
Respirations were slow and shallow. Tlie urine was alkaline. The daily 1.5 grams 
of sodium bicarbonate by mouth were discontinued as it was felt that the sodium 
administration miglit have been carried so far as to produce tetany from alkalosis. 
Unfortunatcl}-, scrum bie.a'-bnnatc and calcium concentrations were not determined 
at this time. However, h.vporpnca and chloride acidosis (Table I) were again marked 
on tbe t%vontv -fifth da\, and the oral administration of sodium bicarbonate was 
resumed. On the sixty-seventh day the scrum bicarbonate was 11, chloride 123, 
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sodium 143 meq. per liter and pH 7.10. At this time a urine specimen collected 
over a period from one hour before to one hour after the collection of the blood 
sample showed urinary sodium and chloride concentrations, respectively, of 107 and 
82 meq. per liter when the rate of urinary excretion was 0.3 per c.c. per minute. 
Hence it would seem that the urinary excretion was not such as to correct the chlo- 
ride acidosis effectively. The baby died on the seventy-sixth day after admission. 


Table I 

Serum Concentrations and Parenteral Fluids. Case op D. Y. 
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•a, solution of 10 per cent glucose. 

tB, solution of 10 per cent glucose containing 1 to 3 per cent sodium bicarbonate. 
tC. solution of 5 per cent glucose containing 1 to 3 per cent sodium biearbonate. 
ID, physiologic saline given subcutaneously. 

BE, citratcd whole blood. 


As can be seen from Table I there was always a marked lowering of the serum 
bicarbonate and, except terminall}-, an elevation of chloride. The serum sodium 
never reached abnormal heights. Altogether in the seventy-six days of hospitalization 
some 80 gm. of sodium bicarbonate were given by mouth and 15 gm. intravenously. 


Case 4. — L. H., a two-week-old male infant, was admitted to the hospital because 
of vomiting and dial rhea. Ho had been a normal baby during the first week of life. 
Vomiting, which began the beginning of the second week, was fairly frequent 
but not definitely projectile. There was a loose but not waterv stool passed after 
each feeding. On a<lmission the outstanding feature of the phjsical examination 
was the c.xtremc malnutrition and dehydration. The eves weie sunken the skin 
was dry, and there nas marked loss of subcutaneous tissue. The mouth was lavcred 
nith typical thrush. Heait, lungs, and abdomen were normal. He treiehod 5 
pounds compared to Ins birth weight of 0.5 pounds. The red blood count was 
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5,2.'30,000 per cubic millimeter, tlio white count 25,000 of which 70 per cent were 
poh-morphonucle:ir cells, nml the hemoglobin was 115 per cent of normal. The 
urine was acid and contained many cellular casts and crystals, occasional red and 
white blood cells, and no albumin. The Wassermann and tuberculin tests were 
negative. Roentgenograms of the chest, extremities, and abdomen showed no ab- 
normality. There was no calcification evident in the kidney region. 

Venous blood withdrami under oil showed on admis.sion a serum chloride con- 
centration iibove normal, while the serum sodium was below a normal level (Table 
II). The X.P.K. was markedly elevated. The course of the illness nml parenteral 
thcra})!' are tabulated in Table II. 
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*.\. B. C, D. E. solutions as piven In T.-ible I. 
tF, 10 per cent calcium nluconnlc. 

}G. Hartmann’s lactate Rinper's solution. 


The essential features of the illncs.s were persistent dehydration and hyperpnea. 
The day following admission the stools became watery and varied from none to 
ten per d.ay, but the fluid thus lost never seemed enough to o.vplain the dehydration. 
Tlie high X.P.X. at entry was evidently due to a diminished kidney function associ- 
ated with the dehydration since it fell almost to normal on the administration 
of parenteral fluids. On the eighth day alk.iline therapy resulted in elevating the 
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TTW 1 nom-niluctions of rc«.ntBcnograms of kidneys at autopsy showing the opa 
*'S- !'• 1 ‘ Uepo'.its outlining the pyramids. 


intratcnous therapy ns iiuliratcJ by the drop in scrum protein concentration f 
G.fi gm. per cent to ■i.P, and serum calcium from S.O mg, per cent to C.3. With 
dilution the scrum chloride fell to slightly below the normal level, nhile the sei 
sodium dropped so far below its normal concentration that the bicarbonate cc 
hardly have been elctatcd (Table II). Intravenous calcium gluconate, calc 
lactate by mouth, and a transfusion corrected the Imv serum calcium and raised 
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serum protein concentration. Since the dehydration in flic presence of the gastro- 
intestinal disturhance clemandecl more fluids than seemed advisable by mouth, a 
continuous clysis of Il.artmnnn 's lactate Bingcr's solution was started on the tliir- 
tcentU day. The infant grew weaker and died on the AfreentU day of hospitoliration. 


NECROPSY FINDINGS 

Tlie es.seiitial pathologic findings in these infants at necropsy irere 
in tlie lungs and kidneys. An acute terminal pneumonia was iiresent 
in all four. An otitis media was present in two. Except for a t'aria- 
tion in the degree of the calcification the kidneys were strikingly 
similar and may be characterized as follows : 

The kidneys were of approximately normal weight for the age. The 
capsules stripped with ease revealing smooth, pale surfaces. Sagittal 



Fig. 2 . — Tiie central tubule shows the initial lesion. There are deposits of calcium 
about the basement membr.ane but none in the tubular epithelium. Around the tubule 
there is an increase in flbrous tissue. Several normal tubules are also Included. 
Itemato-vylin-cosln stain after Regaud fixation, XSOO. Case 2. 

section revealed a pale cortex of normal width well demarcated from 
fhe medulla. The medulla ranged fz'om pink to gray in color. Through- 
out the medulla, but particularly at the periphery of the pyramids, 
small hristlelike deposits barely visible to the naked eye were pres- 
ent.* These deposits outlined the limits of the pyramids. On passing 
a Iniife over these a giutty resistance was encountered. The calices. 
pelves, and ureters showed nothing remarkable. 

S-ray films of the kidneys at necropsy showed a diffuse deposition 
of caichim salts throughout the medulla (Pig. 1). 


In cajtc !>• II. no iloposits couUI be noted with the naked eye. 
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On microscopic examination sections stained by the von Kossa 
technic gave positive reactions for calcium. The earliest lesions 
showed calcium deposition within the walls of the collecting tubules 
between the basement membrane and the epithelial cells and within 
the connective tissue surrounding the tubules. Frequently the de- 
posits of calcium within the walls of the tubules resulted in an in- 
pouching of the epithelium, a narrowing of the lumen, and degenera- 
tion of the epithelial cells. The photomicrographs of Figs. 2 and 3 
illustrate these lesions. Many tubules Avere iiwegular in shape and 
contained masses of amorphous calcium in which rings of organic 
matrix could be recognized. The collecting tubules were most often 
involved, but deposits of calcium were rarel}' found in the proximal 
convoluted tubules. 



Pig. 3. — A more advanced stage of the pathologic lesion. There are masses of 
calcium, remnants of tuhules, and fibrous tissue in a heterogeneous mass At the 
left there is a collecting tubule wltich is dilated and niled -with a hyaline cast 
The long tubule near the bottom of the figure presents a calcium deposit benestb 
the basement membrane similar to that shown in Fig. 1. This indicates the nroEfreV 
sive nature of the lesion. Some adjacent tubules are normal though there ii nn 
Increase in the interstitial connective tissue. Kemato.vyIin-eosin stain after Ueeeen 
fixation, X300. Case 2. rtegaud 


Large calcified deposits adjacent to atrophic collecting tubules were 
often accompanied by foreign body giant cells and surrounded by 
dense connective tissue derived from the stroma of the kidney, indic- 
ative of a process of at least several weeks’ duration. 


No inflammatory cell infiltration or evidence of nephritis accom 
panied these lesions. The vascular system throughout the bodie 
showed no evidence of calcification, nor were areas of caleificatin, 
encountered elsewhere. Tl,e parathyroid glands were normal 
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COMMENT 

Only one of the five patients had definite sclerema. This seems 
■worthy of particular note since the sclerema occasionally seen in de- 
hydrated infants is frequently associated ivith an elevated seium chlo- 
ride concentration in the absence of any demonstrable renal pathology. 

Hypotonia occurred in a striking degree in tivo of the four infants. 
It was not present, however, in a remarkable degree in the two young- 
est infants who "were tiro and seven u-eeks of age, respectively. 
Hypotonia is hard to evaluate and is not usually of diagnostic sig- 
nificance. but in two of these eases it was unusually marked. More 
commonly a chronicalfv malnourished infant with severe infection is 
likely to be hypertonic ratlier than the opposite. 

In each of the infants there was evidence of first a respiratory in- 
fection and terminally a pneumonia. It is our opinion that these were 
wholly secondaiy manifestations such as are seen as terminal events 
in infants with severe nutritional disturbances of any etiology. 

The microscopic picture of the renal lesions indicates that the cal- 
cium is first deposited between the tubular epitlielium and the base- 
ment membrane of the tubule. The smallest deposits were globular, 
and the deposits never took the form of a layer surrounding tubules 
or blood vessels in the stroma, even in the largest accumulations. 

Calcification frequentl.v occurs in necrotic tissues. In mercury bi- 
chloride poisoning, the calcification is secondary to necrosis of the 
epithelial cells of the tubules, notably those of the convoluted tubules. 
The calcium salts ai’c deposited first within the necrotic cells them- 
selves, and the early sequences as well as the final picture are entirely 
diil'erent from those of tlie kidneys under discussion. There u'as no 
evidence in any kidney of the infants reported here that ealcification 
was secondaiw to degeneration of any renal element. It ma}' be 
pertinent to .suggest that the calcium deposits were in locations 
traversed by calcium salts during normal renal function. 

Though an alkalosis from chloride loss due to vomiting may have 
occurred at some time in these infants, their courses while under ob- 
servation gave no evidence of a simultaneous alkalosis and dehydra- 
tion that might have contributed to calcification in the renal tubules. 
Since no alkali was given one of our patients, the calcification would 
not seem to have resulted from alkaline therapy. 

The absence of any histologic evidence of parathyroid hyperplasia 
or calcification elsewhere in the body indicates an etiology of the renal 
calcification other than hyperparathyroidism. 

We have observed the as.sociatiou of diffuse calcification at the 
renal tubules and persistent hyperchloremia and acidosis in two pa- 
tients** whose ages, clinical histories, and pathologj' were different 
from the eases repoi'ted here. Though this association requires fur- 
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tlier study, its occurrence in patients ayIiosc pathologic pictures are 
so different in other respects suggests a relation between the renal 
lesion and the metabolic disturbance. 

A -wider recognition of this condition may lead to an understand- 
ing of its etiologj’^ and a treatment that is more successful than the 
symptomatic one given our patients 

SUMMARY 

We report a group of four infants and one child who showed a 
strikingly similar sirndrome characterized by persistent dehydration, 
acidosis with hyperchloremia, and extensive diffuse deposits of cal- 
cium salts in and around the renal tubules. 


•M L vas a ten-j eai-old bo\ admitted to the hospital because of weakness and 
stunted grrowth He oeveloped "rickets" at one and a half years of age. At four 
years he fell and broke his right femur and from that time failed to grow normally 
Weakness, polydipsia, and polyuria became marked during the preceding two years 
Examination showed an underdeveloped and moderately emaciated boy who had 
diUlculty in raising himself from the prone to standing position. The urine contained 
varying amounts of albumin and casts and numerous red and ythite blood cells Its 
specific gravity was limited to 1 009. The blood pressure was 110 over 75 
Roentgenograms showed general osteoporosis and broad osteoid zones at the ends 
of the long bones, as seen in rickets tarda or renal rickets, and diffuse calcium 
deposits in both kidneys Phenolsulphonephthalein excretion was 70 per cent in two 
hours Serum analyses shotted normal serum calcium, low inorganic phosphorus 
eletated chloiide, a lott bicarbonate, normal N P.N. concentrations, and a phosphatase' 

concentration of 1 0 (normal 0 3) The low serum phosphorus level and the adequacy of 
the kidney function tt ere not consistent with renal rickets '• ’ Roentgenograms shott ed 
no cjstio areas in the bones Moreover, inasmuch as the urinary excretions of 
calcium and phosphorus were but slightly above the normal let els, balance data did 
not support the diagnosis of hyperparathyroidism without a severer kidney In- 
sufBclency than seemed present in this case’ Nephrolithotomy was attempted on 
one kidney, but the calcification was so diffuse and intimately^ associated with the 
renal parenchyma that its removal ttas impossible ttithout excessive damage to the 
renal structure The opaque material removed yyas shonn on analysis to be a 
calcium phosphate carbonate compound of the composition of bone During eight 
yyeeks the serum chloride varied between 124 a^ 114 meq per liter and the serum 
bicarbonate never exceeded 16 meq per liter. The patient left the hospital against 
adylce before a diagnosis was made 

The second case -was in a patient observed through the kindness of Dr. Puller 
Albright at the Massachusetts General Hospital He was a young man, twenty 
years old, who had had byperparathy roid disease due to an adenoma which had 
been removed surgically Diffuse calcification throughout tlie pyramids of the 
kidneys was associated with a hyperchloremia and acidosis 
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Critical Review 


ALLERGIC DISEASES 

Fkaxcis Scoit Smyth, M.D, 

Sax Fraxcisco, Calif. 

C ritical reviews, as the term would signifj^ allow the writer to 
interpret reports and eommeut according to his own ideas. It is 
intended then that the criticisms be stimulating to discussion and fur- 
ther inquii\y and in no sense an adequate judgment. The reader may 
refer to the tliree preceding annual reviews^ for the writer's “biased 
opinion.” It is inevitable, vdth the groivtli of interest in allergj’’, that 
many articles may be overlooked. 

A most interesting book b.v Wodehouse- has been published during 
the past year. It deals with pollen and its significance in ha3'' fever 
and gives a more extensive discussion of the morphologj’’ of pollen 
grains and the results of pollen surve.vs than is found in the general 
texts on allerg.A'. However, much of the discussion in the book is 
based on earl.v reports whieli might be considei’cd out of date, and 
scant attention is given to the pollen problem west of the Mississippi. 
Ga^'V impressii'e volume. Agents of Disease and Host Resistance, in- 
cludes chapters on Anaph.vlaxis-* and Allergy.® The latter compiled 
by David and Beatrice Carrier yeegal are particularlj* valuable in 
their discussion of bacterial allerg.v. Mention should also be made of 
a German text on allerg.v by Hugo Kammerer,® which escaped atten- 
tion in last .vear’s review and which the reviewer has not yet been able 
to examine. 

The experimental approach to a study of allergy has received iu- 
cretising attention. Brunsting and Baile.v" successfully induced contact 
dermatitis in guinea pigs. As mentioned preA’iouslj’, the production of 
)irimrose dermatitis was successful in Bloch’s experiments® on human 
beings. ^luch of the study of nickel dermatitis has been made on ani- 
mals. but the induction of contact dermatitis in experimental animals 
by the use of oil extract is new and perhaps, by some, unexpected. 
Bernstein® combined horse serum with pollens and found that bj' in- 
jection guinea pigs were made susceptible to anaphjdaetic response 
from shock injections of pollens. Somewhat .similar foi’tifieation phe- 
nomena have, of course, been observed in other fields. 

One of the most inqiortant contributions to the theoretical tuider- 
.standing of allerg.v is the report of the Dutch woi'kei-s. Benjamin and 
his associates.*® These investigators sought an explanation for the 
fact that removal of the protein from pollen extracts, by filiation or 
digestion, reduced but did not eliminate the skin-test potenej' of the 
filtrate. Choosing the simpler filtration method, thei’ found that when 
the filtrate was united with substances of large molecular size, but 
inert themselves, a fortified or intensified skin test was obtained. A 
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second filtration left the more active skin-test fraction in the residue. 


Substances which thej’’ tried for this fortification effect on ragweed 
filtrate were of varied source and type sueh as human ablumin, aleu- 
ronat, casein, gelatin, polysaccharides, and amino acids. The poly- 
saccharides were ineffective, save for glycogen, which is obvoiusly 
more complex than ordinary polysaccharides. Tapioca, which has 
been used to “catalyze" the production of diphtheria antitoxin, was 
a good activator. The amino acids as a group were inert except for 
leucine, glycine and cystine, which were activators in one instance. 
They suggested in relation to skin proteins a parallel ivith enzyme 
action where there also are noncolloid activators. In general, how- 
ever, they believe the activation results from the binding or adsorbing 
of the small “free" groups in the initial filtrate with large (usuallj' 
protein) molecules, somewhat like the action of protective colloids. If 
the contention of these workers is correct and the activit3’’ of skin 
testing substances depends on a protection against decomposition in 
the skin of the small groups by linkage ivith large molecular sub- 
stances, an explanation for many of our problems is at hand. There 
will, of course, be further iuquiiy into the nature of the linkage, ad- 
sorption, or binding, and the comparison of the effect of superimpos- 
ing the small fraction on a site previously used by the activator alone 
to see if the binding will take place in vivo. While the authors avoid 
finality in opinion, thej^ present evidence supporting more than locali- 
zation or dispersion phenomena. It is perhaps mere conjecture, but 
beyond the skin test studj^ one wonders if in the field of treatment 


combinations with human albumin warrant trial and whether, as with 
toxoids, a combination of pollen filti’ate with alum would be effective. 
The ultrafiltered pollen extract is less effective than unfiltered extract 
in treatment of ragweed hay fever according to the preliminary re- 
port of Spain and Sammis.^^ If then the residue with its large mole- 
cule linkage is still more effective in treatment, perhaps artificial 
linkages may improve the natural product. It would also be of in- 
terest to know if any part of the immediate passive transfer reactions 
sueh as have been described b^-^ Gaj'^- and others, involves a fortifica- 
tion of the pollen extract as well as a transfer of “reagins." 

Osgood and Hubbard,^® in a less comprehensive report than that of 
the Dutch workers, found that filtering pollen solutions through a 
Seitz filter reduced the protein nitrogen and the skin reaction potency 
of the filtrate. As a measure of the skin excitant they found nitrogen 
determinations bj^ the trichloracetic acid method better than total 
nitrogen or phosphotungstic acid precipitation deteinninations. 

Cooke, Stull, Hebald, and Barnard, “ in tlieir continued study of the 
relationship of giant and low ragweed, found that exteacts of the two 
ragweeds, when standardized in pi-otein nitrogen content, gave com- 
parable skin tests and constitutional reactions regardless of the source 
of tlie pollen. Reactions and constitutional re.sponse by passive trans- 
fer were greater with the low ragweed so that differentiation miplit 
possiblj' be made with that technic but not b.v direct test ° 

Caulfeild, Brown, and Waters’-* have found by passive transfer 
studies evidence of more than one active substance in the same i V 
weed pollen. According to their interpretation of the results ^.er •' 
more Ilian one specific reagin. Caulfeild’^ l,as also madeTnre’ui?!! 


more than one specinc rcagin. nas also made a nreUreiv, 

report on the use of pollen carbohydrate as a fherapeutifaim 
pollen asthma. Interest in specific carbohydrate fractions in baTterio^' 
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logic research lias led to therapeutic application. The author found 
that patients treated ivith this carbohydrate fraetion seemed to re- 
quire less eiiinephrine for the relief of attacks than control patients. 
The author admits the diffienlty of compai’ison of patients and evalu- 
ation based on symptomatic response. 

Skin testing phenomena have ahvays presented many difficulties^ in 
interpretation. Bowman^' called attention to the neeessitj^ of using 
parallel sites on the arms if comparisons are made in routine tests. 
This, of course, has been recognized previously and is part of the phe- 
nomenon repeatedly emphasized by Alexander.*® Grow and Herman*” 
tested 150 apparently normal individuals, of ndiora 83 gave positive 
responses to one or more allergens. The reviewer feels that this pro- 
jiortion would be veiy good among known allergic individuals. Simi- 
lar findings have been sub.ieet to comment in previous review.s, but 
they probably deserve emphasis not only because of the delicacy of 
the test, especially in children, but also because of the lack of pai'allel 
with clinical symptoms. The skin test is not an infallible guide. 

Hubbard and Osgood”” determined the protein content of allergen 
extracts by vaiuous methods. The rcA-iewer finds himself in hearty ac- 
cord with their belief that standardization of the less known allergens 
is unwarranted. Anderson”* expi-c.sses the rather unorthodox opinion 
regarding pollen extract preparations, namel.v. that small doses of 
pollen mixtures are more efficacious in treatment than concentrated 
amounts of the chief offending pollens. It is usuall.v customaiy to give 
the extracts of pollens according to the indication of the skin test and 
the most predominant pollens in the local snrve.v. The results have 
been interpreted as reflecting an increased tolerance from graded in- 
.iection beyond the usual amount encountered by exposure. Anderson, 
however, believes that the small mixtures are of value because they 
resemble the mixtures which the patient inhales. This apparentl.v 
questions the spceifieit.v of selected pollens and does not recognize 
careful pollen counts. However, individual variations make didactic 
statements difficult. 

Biederman”” contends that patients having positive skin tests to pol- 
lens present in a season during which they have no clinical .symptoms 
maj- (in 5 per cent) develop s.vmptoms. Hence, he advocates inclusion 
of these pollens in hyposensitizing. He believes that patients will 
show improvement and loss of skin reactions with such a program. 
The eft'eet of treatment on the skin tests is controversial, and the re- 
viewer can cite several instances where Biederman ’s conclusions might 
not be substantiated. As for the re.sults of hay fever treatment. 
^ ander Veer and Clarke”” find that permanent relief can be expected 
in 50 per cent of those treated and is most obvious in those having 
five to eight j-ears of treatment. The.v feel that successful seasonal 
ireatment favors permanent relief and that the pollen content of the 
air affects both this and the .seasonal relief. 

The pollen surveys of Pittsburgh”* and San Francisco”” are welcome 
contributions to this phase of allergy. The old eontrovers.v concern- 
ing the effect of treatment on the skin test is the subject of a report 
by ^larkow and Spain.”® These authors report, in agreement with 
Coca,”" little change after one or two years’ perennial treatment. Such 
variations as were found, they suggest, may be due to loss of potency 
of the extracts and predicate need of renewal of the extract during the 
perennial treatment. 
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The observations rej^orted by Furstenberg and Gay-® are a greater 
contribution. The authors noted a purplish cyanosis at the site of 
the injeetion of the allergen bj' obstructing circulation to the skin. 
The charaeteristic wheal appeared when the circulation was restored 
by release of the tourniquet but was less intense than when the circu- 
lation had not been obstructed. The tourniquet application appar- 
entlj- made for less dispersion or greater fixation of the reagin with 
passive transfer. Tliis conclusion was based on the earlier observation 
of exhaustion of the control site as compared with the experimental 
site. Thej’ hope to show by the use of d3’^es that perhaps the erythema- 
tous flare will involve the dj'e and differentiate the erythema from the 
wheal formation. Such observations maj' shed more light on Lewis’-® 
theory regarding urticaria. 

Dierres and Simon®® report the flaring up of injection sites in sensi- 
tized guirrea pigs. Phenomena of this sort have been observed in 
serum sickness. Further studj’' of Schrvartzman’s phenomenorr will 
prove valuable in dift’erentiating specific and nonspecific skin responses. 

Poshay®^ describes two distinct reactions encountered in testing with 
antiserums, one a bacteria-specific response, the other dependent orr 
serum sen.sitization. He used antiserum for tularense and brucella in- 
fections. From this observation it would seem less confusing to te.st 
for serum sensiti'sdty with horse serum rather than with the antiserum. 

Seegal, Khorazo, and Mehlman,®® bj' the term “local serum .sickness 
in man,’’ described the effect of repeated intracutaneous injections of 
0.1 c.c. of foreign serum. They used sheep, horse, rabbit, and beef as 
sources and found the serum of the first two more effective in produc- 
ing the local response in the reinjected site. Purified globulin -was 
le.ss effective than was the unaltered serum. No correlation could be 
made with the effect of previous parenteral injection elsewhere than 
at the local site. The que.stion of the slow diffusion from intracutane- 
ous injection and the question of the Forssman antigen effect were 
raised. There were delayed and hastened reactions and variations in 
the same individual which suggested multiple rather than single 
antigens. 

A clinical instance of anaphjdactic shook was seen by Freedman.®® 
The patient, an asthmatic individual, had been given toxin-antitoxin 
tAventj' daj"s prior to the fatal injection. Asthma and urticaria had 
followed the toxin-antitoxin injection. Twent3^ da3"s later, an intra- 
cutaneous te.st with horse serum used to detect serum sensitivit3’’ 
proved fatal. The reviewer has been told that such episodes are rare 
but this occurrence none the le.ss breaks down some of the differentiat- 
ing features of allerg3^ and anaplndaxis. 

'fhe importance of the skin in both allergic and immunologic mecha- 
nisms has continued to interest investigators. Kern, Cramp and 
Cope®^ reported the immunization of allergic and nonal’lergie individ- 
uals by intracutaneous injeetion of alum-precipitated toxoid. Accord 
ing to them, 0.1 c.c. of this material given intraeutaneously is as effec- 
tive as ten times that amount given .subeutaneouslv. Thev chimefl 
that unfavorable reactions are less frequent and could well be eo 
trolled by tests with the small amounts of toxoid given .subcutaneousi"' 
This latter method, it will be recalled, was advocated bv Thelandei^^ 
for the administration of toxoid to older individuals. 'The intr ^ 
taucous injection wo\dd be slower of absorption and the use of^a 
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tourniquet, as advocated by many allergists, could further delay gen- 
eralized reactions. Hoivever, from the standpoint of immunity, despite 
current acceptance of the Schick test as a guide, such reports might 
he even more valuable if a check on blood titer ivere made, as for 
example by the Kellogg test. 

Efron and Silverman^® obtained positive skin reactions to filtrates 
of the dysentery bacilli. The skin response ivas greater to the specific 
organism of the patient than to other members of the d 3 'sentery group 
of organisms. 

Lamb, Anderson, and Nerb®" claim from their observations of the 
skin test ivith filtrates that streptococci are responsible for atrophic 
arthritis and that the}' are of value therapeuticallj’’. Although differ- 
ent strains of the organism in various foci maj’’ be etiologie, the 
authors recommend autogenous filti-ates for ivhieh the}- claim better 
results than with the vaccine. The significance of positive skin tests 
to streptococcic filtrates is exceedinglj’- difficult for the reviewer to 
evaluate. The studj* of skin tests to streptococcic filtrates made bj' 
the Kreuger method has made the reviewer rather skeptical of the in- 
terpretation at the present time. 

Feinberg and Little®® have luidertaken a most difficult but thorough 
search for the relation of microorganisms to allergj'. Testing 600 al- 
lergic patients to dry powdered I’easts, thej' found 65 who gave posi- 
tive reactions. Reactions to the entire group of yeasts were the rule, 
and in some instances reactions to fungi were obtained. Adequate 
controls and passive transfer verified the skin test interpretation. In- 
teresting information was given regai’ding common soui’ces of j’^easts, 
but tlie authors avoided a didactic clinical interpretation. A second 
report®® b.v these autliors dealt with the dail.v mold spore content of 
the ail'. Exposure of Sabouraud’s medium on Petri dishes enabled the 
counting of spoM formation for a twent.v-four-hour exposure of the 
plates, A seasonal trend for Alicrnaria and Honnoclcndrum was noted, 
which apparentl.v parallels the clinical symptoms of patients sensitive 
to molds. The Chicago survei' showed greater spore development in 
the warmer mouths even though the spores are present throughout 
tlic .vear. A greater pollen count occurred coincidentally with the 
high spore count. The report stimulates numerous questions as to the 
role of humidity, urban versus rimal factors, and air content of inert 
particles such as soot, etc. Biederman'*® reported four patients with 
allergic manifestations and positive skin tests to yeast. The author 
advised testing with j'cast allergen routiuelj’. 

Pennington,^® in studying trj'chopln'tin and monilia in relation to 
allerg.v. offers further confirmation of Sulzberger’s early reports. The 
patient reported b.v Tomlinson'*® had epidermophj'tosis and gave direct 
skin tests to six different tj'pes of tr^'chopln'tin extracts. The reac- 
tions were without the delayed component described b.v Sulzberger 
and Kerr.'*® Tomlinson obtained successful passive transfer but could 
not demonstrate preeipitins (in rabbit experiments). Of the six ex- 
tracts, the broth culture extract was most potent in pol.vsaccharide 
and most eft’eotive in skin testing. 

The nature of house dust allergen, which lias been sub.ieet to so 
much controvers}', ma}' be somewhat nearer under.standing from the 
investigations of Cohe nand his eoworkers.'** The allergen apparentl}' 
develops in cotton linters under conditions which exclude the possibility 
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of contamination with other allergens. Baeterial or mold action is not 
responsible for the aging process which produces the allergen. Fur- 
ther studies may show the factors in the aging of linters, kapok, and 
feathers, but at least the development of the allergen for cotton has 
been rather ingeniously traced. Spain and NewelF^ have reported 
their use of cellophane as a membrane for ultrafiltration of house dust 
extract. Many workers are probably familiar with cellophane as a 
membrane for dialysis. 

This year, as compared with past years, has not been marked with 
efforts to recognize constitutional features of the allergic individual. 
In a previous review*® attention was called to the finding of hypo- 
ehlorhydria in asthma emphasized by the British. An opinion was 
expressed at that time that perhaps this finding would be shown as 
secondary rather than causal in its relationship. Such would now be 
the interpretation of the report by Gillespie.*’ He found hypoehlor- 
hydria common under fifteen years of age, perhaps related to excess 
mucus production and ivithout relation to sensitivity. Disappearance 
of the hypochlorhydria was noted with clinical improvement. Contin- 
uing their studies of the relation of the adrenal gland to allergic phe- 
nomena, Cohen and Rudolph*® tried the effect of adrenal stimulation 
by strychnine. The hypertonicity which resulted quite overshadowed 
the possible benefit of epinephrine production. The experiment, though 
of interest academically, is not recommended as being clinically sound. 
Not adrenal but ovarian dysfunction is suspected b}’- Goldberg*® as the 
inciting constitutional factor in his report of climacteric h3^persensi- 
tiveness to sun and effort. Follicular hormone therapy brought sub- 
sidence of the symptoms. It is difBcult at the present time to limit 
the possible inciting or precipitating factors of a constitutional nature. 
Operations and endocrine upsets are perhaps best considered shock 
effects. Infections of various types may be similarly responsible as 
for example the instances of cold urticaria following measles described 
recently by Kobacker and Parkhurst.®® 


Slatzger®* has called attention to relief of asthma by administration 
of intravenous glucose, Wegierko,®® on the other hand, suggests that 
induction of hj'poglycemia is beneficial. Neither phase of metabolism 
should be stressed until both are better understood. The remewer has 
seen both types of treatment with varjdng results. 


There was a time when without sufficient indication tonsillectomj" 
and antrum irrigations were urged for relief of asthma. Such relief 
of asthma as was obtained was temporary and was probably the ef- 
fect of nonspecific shock together with anesthesia. Local anesthesia 
particularly that used for antrum irrigations, has long been known to 
thwart an impending asthmatic attack. Last year mention was made 
of Coca's report®® of improvement following surgical measures. And 
although anesthesia has been recently advocated by Kahn®* for semi- 
permanent relief, there has been a swing of sentiment an-ainst 
lectomy in asthmatic patients. The statisties of Kaiser®® have dmVl 
much to check the enthusiasm for tonsillectomv, thourr], the revie^-^ 
feels that such statisties on mass observations do not necessarily com 
pare with the information gathered from more intimitr IL v 
Bullen®® has emphasized the aggravation of asthma follLiiig tonSliec' 
tomy. It IS the opinion of the reviewer that surgical “ 

moderate the symptoms of some patients and aggravate the S3^jpt“ms 
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of otlier patients. On such a basis tonsillectomy is neither indicated 
nor contraindicated by the presence of asthma. Indications depend 
npon the observation of infection and the appearance of the tonsils. 
The opponents of tonsillectomy mention the possible "aiitodesensiti- 
zation” and filtration by the intact tonsil. "Wholesale acceptance of 
this theory seems to the revieirer a considerable risk to the general 
health. Although tonsillectomy has been unquestionably overdone, 
this newer tendency seems extremel}' reactionary. 

The study reported by Ellis'’” concerned erj'throcyte sedimentation 
in allergic disease. He inclines toward the theoiy that there is an 
increased suspension stabilitj* of the red cells, and the question might 
be raised as to whether the “spread” of “normal standards” includes 
instances of minor allerg 3 ^ 

The suggestion made bj’- Cooke and his coworkers''® that the blood 
of treated haj’ fever patients maj’ contain an immune bodj' is of both 
theoretical and clinical value. Transfusion and intramuscular injec- 
tion of untreated patients who reacted to the same pollens as the 
treated donor caused improvement in 16 to 20 patients following 
transfusion and in GO to 90 patients following intramuscular injection. 
This report is in line with tlie trend of theoiy separating allergic and 
immunologic mechanisms (Eich and coworkers). These workers also 
note a lessening of the passive ti’ausfer reaction but with no apparent 
change in the .skin test. The investigators postulate a “blocking 
mechanism” or substance not to be confused with the reagin. The 
leviewer wishes the.v had compared the “nonspecific” effect of blood 
injected or transfused from nonallergic individuals. Success has been 
claimed even for autoserous therap.v bj' the Australian phj'sicians, 
Maddox and Back.'"' A scientific approach, however, was entirelj’ lack- 
ing. If Cooke and his eoworkers verifi' their findings, thej’’ have made 
an important contribution. Perhaps combinations of allergen and 
serum from treated patients will be worth trj’ing. 

Mucous membranes have received more attention recently*. Walzer, 
Sherman, and Feldman"® have developed a modified Prausnitz-Kiistner 
test. After anesthetizing the conjunctiva with 2 per cent but.vn, thej’ 
sensitized the site b.v subconjunctival injection of serum from individ- 
uals sensitive to ragweed and rabbit dander. The I'eactiou to the 
specific allergens was clear-cut, but exhaustion was usual after the 
first response. Sensitivitj' persisted for five tests after an interval of 
thirt.v-four da.vs in one case. Otorhinolaiwngologists are increasingly 
interested in allergic plicnomena. The review bj' Hansel®^ is most 
illuminating. Eowc®- presented a discussion of nasal and bronchial 
allcrg.v in childliood. He suggested that man.v conditions commonh' 
accepted as infectious are on an allergic basi«. In accord with the 
spirit of the times, he emphasizes general measures of nutrition (vita- 
min, calcium and phosphorus intake) as well as specific measures. He 
warns against nose and throat surgeiw ns a solution of the asthma 
jiroblcm. though logicalfv allowing it in certain studied cases, despite 
the rciiort of Bullcn jireviousl.v discussed. The reviewer finds it difii- 
cult to believe lliat the period of September 15 to October 15 is that 
of the greatest incidence of allergic manifestations. Cohen""' analyzed 
a series of 175 cases of nasal allcrg.v and like Eowe found food the 
most important source of allergens. In contrast with Eowe, he has 
greater regard for the skin test as a guide for diet restriction. Ilis 
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dietetic treatment seemed less empirical than that of Rowe. The 
overshadowing importance of foods might he challenged by those who 
find considerable incriminating evidence against inhalants. The skin 
test unquestionably has its failings, as have most of onr biologic pro- 
cedures. It seems unwise, howevei’, to discontinue its use in favor 
of the elimination diet. Subjective sj^mptoms are not above suspicion 
in the patient Avith psjmhic inclinations, and there is ample evidence 
Avhich points to the danger of overemphasis of any one test or allergen 
so far discovered in allergy. 

Considerable attention has been paid to iontophoresis or ioniza- 
tioijOi- 03 qJ nasal mucosa. Alexander’s report®® was preliminary 
and seemed to shoiv encouragement, there being greater relief of symp- 
toms in patients Avith negative skin tests. ]\Iore recent discussion by 
tlie Association for the Study of Allergy, and elscAvhere, does not seem 
encouraging. Indeed, eAudenee Avas presented Avhich pointed to injury 
in the nature of fihrosis. Iontophoresis is such an intriguing name, 
and the popular interest in electric phenomena is so great that the 
Avriter marAmls that the method had neither origin nor Amgue in his 
state. 

Air conditioning has become fairly Avell established in the arma- 
mentarium for respiratory allergy. An interesting paper by Hosmer®® 
tells of obtaining relief, sometimes spectacular, in intractible or severe 
upper respiratory infections. The effects of air conditioning may be 
particularly beneficial in allergic conditions since it removes the irri- 
tant particles and furnishes ideal humidity and temperature. The air- 
filtering apparatus described by Criep and Green®^ is a far cry from 
the elaborate one of van LeeuAven.®® Their apparatus has no effect on 
temperature and humidity but does remove pollen and dust particles 
effieiently. Symptomatic relief AA'hile in the air-filtered room Avas ob- 
tained in 61 patients Avith hay fever and asthma. The simplicitj’^ and 
the moderate cost of the machine are most commendable. 

The past year has brought several reports dealing Avith pathology. 
This phase has seemed to be neglected because, except for the impor- 
tant experimental Avoi-k, routine pathologj' has offered little explana- 
tion for functional disturbances. Kline and Young,®® folloAAung Eos- 
sle ’s'® theories, offer a discussion of rcA'^ersible and irreversible allergic 
reactions. 'While adding to the confusion of nomenclature by the use 
of tei-ms such as “hypergj^” “ hjq)o-ergj', ” “anergy,” and “normer- 
gy,” they have nevertheless endeavored to clarify the A-arjung types of 
response. Pried, working Avith i-abbits, Avas able to produce an exu- 
dative inflammation of the lungs i-esembling lobar pneumonia. The 
rabbits Avere sensitized to hor.se serum and the shock injection Avas 
gh'en intratracheally. Miller"® and his associates report AA’hat may be 
the clinical parallel, “allergic bronchopneumonia.” One is reminded 
of the splenic pneumonia or perifocal infiltration seen in tuberculosis. 
However, in the instance of pneumonia and respiratory infection seen 
in allergic children, the thesis is not as yet AA-ithout controversA^ The 
role of mucous plugs in atelectasis might explain some instances ouite 
apart from allergy. Wilmer, Eimau and Miller'® report the necronsv 
of a patient AA-ith essential bronchial asthma. Roentgen findhms ante 
mortem and postmortem, are compared. The patient liad had nnllpii 
asthma in his youth and a great emotional strain in adult life win ) 
definitely accentuated his asthma. The presence of a renal stone had 
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prompted paratliyroid investigation. Clinically, the patient presented 
a picture of profound emphysema in his terminal illness. The case 
illustrates the confusion in tiying to recognize pathologj* related to 
functional disorders in the adult who has had superimposed and per- 
haps unrelated disease. 

liliehael and Rowe'^ report two postmortem studies of adults with 
chronic asthma. Tliere was found in the lung smooth muscle hj-per- 
trophy, swelling of the mucosa (as was found in 'Wilmer's patient), 
mucus in the lumen, thickening and hj'aline degeneration of the base- 
ment membrane and myositis of the bronchial muscle. One of their 
I'atients had an enlarged thymus and a small aorta and heart. Wald- 
bott,” continuing his theme of anaphylactic rather than thj^mic death 
in infants, reports autopsies on two infants with acute asthma. Most 
of the findings of IMichael and Rowe were absent, the main lesion being 
]nilmonary edema probably from capillary permeability and secondary 
right ventricular dilatation. He emphasizes that these findings have 
been reported in the instances of “thj’mic death.” The lymph gland 
enlargement suggests that perhaps some of the instances of mesenteric 
adenitis first described by Brennemann"® may repi’esent the pathology 
of allergy sensitivitj'. Some of the cases of mesenteric adenitis proved 
by e.vij] oratory laparotomy, which the reviewer has observed, have 
been in children with known food intolerance. 

The literature of the past year contains many reports dealing with 
eczema. The pediatric department of the University of Minnesota 
has been studying blood fats in relation to various diseases. Hansen^' 
contends, with regard to eczema, that there is a lowered amount of 
unsaturatcd fatty acids in the serum which may be raised by oral 
administration of unsaturated fat such as purified linseed oil. Com- 
bi eet and Pace,'® in a clinical application, reported improvement in a 
group of S7 patients treated with maize oil. They offered no chemical 
determinations to support the rationale of their treatment. Faber and 
Roberts,'® in a small series of 15 eczematous infants and 16 controls, 
lonnd that although the fatty acids tended to be low in the serum of 
eczematous infants, the difference was not sufficient to warrant Han- 
sen’s contention. Thei' were not able to confirm the beneficial effects 
of corn oil. Taub and Zakon®® are more devastating in their com- 
ments. They were unable to confirm Hansen's findings, and thej' 
called attention to the danger of indiscriminate use of linseed oil 
which may serve as the vehicle for cottonseed allergen. It would ap- 
pear that the role of the unsaturated fatty acids (like hjpochlorhj'- 
di-ia previously discussed) is secondaiy and that sufficient studies to 
waiTant a statistical analysis do not justify the interpretations given by 
some workers. 

The use of soybean milk for feeding 205 infants was reported bs' 
Rittinger, Dembo, and Torrey.®* They made careful observations on 
weight, growth, blood studies, and x-ray studies and found this vege- 
table millc an adequate food. The I'eviewer is forced to change his 
earlier idew that this protein of vegetable origin is not a satisfactory 
‘‘tissue builder.” However, the inference which they make with re- 
gard to its use in eczema, based on the high ratio of unsaturatcd fatty 
acids, seems unwarranted in view of other reports. The cereal mix- 
ture of Tisdall. Drake, and Brown®® was studied by Blatt and 
Schapiro.®® Their observation of no allergic manifestation is of inter- 
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est, but without more data regarding the possible allergic suscepti- 
bility in the group the statement is of little value. 

Hopkins and Kesten®^ report their observations and ideas on a group 
of 75 patients varying from one to twent 5 ^-seven years of age. The 
importance of family history and the roles of certain foods are stressed. 
Silk and wool are considered inhalant ingestants rather than contact 
excitants. They reviewed much that is alreadj’- familiar. Cobh®® has 
published menus for the elimination of the common food offenders in 
childhood allergj^. These are quite useful. 

Hill and Sulzberger®® present what might be called an orthodox 
American theory regarding the "evolution of atopic dermatitis.” In- 
fantile eczema and neurodermatitis in childhood and adult life are 
considered part of the same general mechanism. Admitting the heredi- 
tary background in about half the cases, they acknowledge placental 
transmission and acquisition of hypersensitivity. There was no dis- 
cussion of the factors which might explain the frequency with which 
skin manifestations are limited to infancy in some and persist through- 
out life in others. Schiff,®'^ in discussing neurodermatitis of childhood, 
gives a much more empirical program for treatment than that which 
the allergic theory indicates. Advising such foods as radishes and 
cucumbers in the raw fruit and vegetable diet for three-year-olds is 
rather surprising. 


Eatner®® has reiterated his thesis of acquisition and placental trans- 
mission. In a general discussion of milk allergy, he advises the use of 
heat t8 alter the lactalbumin and globulin fractions which are the chief 
offending fractions. This author®® has also reported in more detail 
the results of animal experiments which show that the (noncasein) 
whey fraction loses some antigenicity on evaporating or heating. Con- 
cerning the sugars used for infant feeding, his experiments showed 
that malt extracts were often offenders because of the barley but that 
corn syrup and pure dextrimaltose were free from allergic implication. 
Tallerman,®® using the passive transfer technic of Prausnitz-Kiistner 
found evidence of circulating reagin in the blood of infants with gas- 
troenteritis. He suggests that clinical toxemia may he related to an 
allergic reaction. This was precisely the thesis of the work of Schloss 
and Anderson®^ several years ago. Walzer and "Walzer,®® also using 
the passive transfer method, obtained positive reactions after oral 
administration of the antigen. This, of course, is further evidence of 
the absorption of unaltered proteins. 

The views of Worringer®® on the problem of eczema are more ac- 
ceptable than those of Schiff. Wornnger is primarily interestpil In 
eczema and allergy of infants and has discussed various theorips nf 
origin, postnatal acquisition, intrauterine or placental transmission 
and hereditary factors. The same views are again expressed in 
observations regarding infantile eczema.®® He reieets the tliPor,- of 
passive transfer in utero and feels that Eatner's placental tron? - ^ 
Sion does not represent the usual mode of sensitization He^sf, i®‘ 
supports the hereditary factor inherent in both male or feLil " 
cells and supports liis contciilions with convincing reasonin “ 

The acquisition of sensitivity (or induction of latp.u 
attracting considerable attention. Goldman and Pfosi®= ef Js 

stuctied lacquer 
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fleniiatitis. Tlie autliors tested 61 patients by a patch test suggested 
to determine the extent of similaritj* betAveen natural lacquer (Jap- 
anese) and Ifhns loxtcodcntlron. There were 29 positives to the 
natural lacquer, two to the artificial lacquer. Thei-e were 12 positive 
reactors in the control group of 98, Avhieh included six individuals with 
“neuvodermatitis.” No specific note is given regarding the response 
in tlie patients with neurodermatitis, nor is there any discussion of the 
etTeet of age. The group included patients as young as two j'ears, at 
which age the slrin is notoi-iously susceptible to nonspecific irritation, 
a fact which makes the patch test of doubtful interpretation. The 
autliors stress the role of industrial exposure. 

Colmes, Guild, and Rackemann,®* in studying the influence of oeeu- 
jiafion on sensitization, reported a rather high percentage of positive 
wheat tests in thirty-two bakers. Only one verified instance of clinical 
sensitivity could be found, but the autliors emphasized acquisition 
rather than hereditary predisposition as etiologic. Duke’s repoid®® on 
wlieat millers’ asthma, with a study of the moi-phologj' of the wheat 
germ, suggests that an inhalant from the “bearded” portion of the 
outer cells may be responsible. He found that wheat dust extracts 
gave positive reactions where the ordinary fractions failed. Passive 
transfer verified the presence of reagins for the wheat hair factor as 
did also the microscopic study of dust collected in a fashion similar 
to that used in pollen surveys. Comparison with tests of house dust 
extract was not offered. 

The report of Vaughan and Fowlkes®® on allergic reactions associated 
with cohabitation might be mentioned in reference to acquisition and 
the effect of exposure though it is not occupational. Details may be 
omitted since it is the writer’s experience with his medical students 
that this is one report which will not be overlooked. The same may 
be said of Cooper’s’®® report on semen allergy in children. Both re- 
])orts are unusual but authentic. 

Ilypersensitiveness to insulin was studied by Sammis.’®^ Reagins 
were found for both animal and synthetic insulin. The previous dis- 
cussion of Tuft’®® is perhaps more comprehensive. The report last year 
by Bayer’®® on desensitization in insulin allergy is of value. 

Jiminez-Diaz and Cuenca’®' repoi-t instances of unusual antigens re- 
sponsible for asthma. Linseed insect protein, chicory, and tobacco are 
mentioned by these Spanish investigators. Chobot’®® discusses the 
significance of .skin tests to tobacco in allergic children. He tested 
f'2 patients; 6 gave marked reactions, 2 moderate, and 11 mild reactions. 
The reviewer has found that interpretation of the tobacco reaction in 
young children is very difficult. Babcock’s report’®® on catgut allergy 
suggests an interpretation of some of the peculiar reactions in sutures 
heretofore enigmatic. No evidence was found by Stevens’®' incrimi- 
nating cottonseed allergy from gin. 

Cutaneous allergy following amidopyrine ingestion was reported by 
I'anssig.’®* Skin tests were negative, but the clinical response of 
angioneurotic edema was definite. There had been an interval of time 
between the first ingestion of the drug and that which precipitated 
this response in the patient who was known to be allergic. New also 
in the lore of potential allergens is the suggestion of Fonde and 
Fonde.’®® They suspect the “honeydew” of the live oak trees of the 
South as a cause of hay fever. The material is the product of small 
insects infecting the oak leaves. 
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Blumstein^^" found 19 xiositive skin reactors to buckwheat in a group 
of reactors, mostly from inhalation (bakers). He found no evidence 
to incriminate buckwheat in relation to photosensitization. 

At the University of'hliehigan, Sheldon and Kandolph^^^ found 127 
of the student patients ivitli migraine. There was a familj’’ history of 
allergy in 81.6 per eent of this grouii, mostl}^ from the maternal side. 
An elimination diet was effective in about 38 iier cent of the cases. 
Vaughan^^" is also of the opinion that food sensitivity is a factor in 
migraine. He found about 70 per cent of the instances of migraine 
associated with allergy in the absence of organic conditions, though 
it is not clear how eompletelj’' these organic conditions are rnled out. 
Supervision, coopei’ation, the use of skin tests, food diary, and the 
leucopenic index are responsible for his rather high iiercentage of suc- 
cess. The reAuewer still feels that migraine is pretty much of a riddle 
and that many other conditions besides allergy must be considered. 

Psoriasis is the most recent disease to be suspected as an allergic 
manifestation. Adamson^^^ te.sted the skin and injected the extract 
of psoriatic scales. The latter procedure is suggestive of a possible 
nonspecific effect as in antoserous therapJ^ The conditions in the 
newborn which Mayerhofer'^^ considers allergic are toxic erythema, 
pylorospasm, meleua, and hj’^droeele. The reviewer is most skeptical 
but admits the report should stimulate investigations in this newer 
field. 

On the subject of therapeutics, the readers maj^ find the Cook County 
Hospital Therapeutics of value. While dealing chiefly with contact 
dermatitis, the authors, Fantus and Cornbleet,^^^ applj' accepted al- 
lergic methods for diagnosis and treatment. Thiberge^^® compared 
the effects of histamine and typhoid protein in control of asthma and 
hay fever. He found both usefid as nonspecific agents but felt typhoid 
split protein safer. The new vaporizer^^^ for epinephrine inhalation has 
proved of definite value in the treatment of severe asthmatic attacks. 
Dzsinich^^® treated 15 asthmatic patients with graded histamine injec- 
tions. He feels that the use of this agent is justified even though he 
did have some failures. The reviewer would call attention to the fact 
that the present enthusiasm for histamine probably dates from Lewis 
study of urticaria. Yet Lewis was most careful to use the term hista- 
mine-like ill reference to the toxin from cell injury. The drug is not 
without danger even in minute amounts and should not be advocated 
for indiscriminate use. 

The study of allergy is still in its infancy. While empirical treat- 
ment should have a trial, it is not a substitute for detailed sleuthing 
and study of individual patients. This naturally makes it difScult to 
accumulate careful studies of sufficient magnitude to warrant statistical 
anaU'.sis. 

The Association for the Studj’^ of Allergy has started a program of 
certification for clinics dealing with the allergic problem. The re- 
viewer has mixed feelings about .such standardizations. Starting witli 
the American Medical Association and the College of Surgeons, there 
has been a rush to .specialty organizations and programs for certifica- 
tion. In a subject as new as allergj- is there not still room for non- 
conformity? Is there not danger in setting standards for technic that 
are controversial or in cramping initiative and individual observations? 
Perhaps it will be found a difficult but “noble experiment.” 
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FIFTH AXXL’AL ilEETING OP THE AilERICAX ACADEJIY 
OP PEDIATRICS 

Xew York Citt, June 7, 1935 

Round Table Discussion on Encephalitis 

Cliainnaii: Dr. Joseijliiue B. Neal, Xeu- Yorh, N. Y. Assistant; Dr. 
Thomas H. Rivers, York, N. Y. 

Tlio meeting was called to order at 2:30 r.si., at tlie Hotel Y'aldorf-Astoria, by 
the chairman, Dr. Josephine B. Xeal- 

CHAIRJtAX NEAL. — As tlic years have passed since encepiinlitis lias been more 
or less prevalent, the new problems that have arisen have far outstripped any 
advances that have been made in the solution of them. 

It, of course, is quite impossible to cover the subject of encephalitis at all 
adequately in a short discussion. There is one point that I would like to emphasize — 
however, we so often hear the term “von Economo’s encephalitis" as if this were a 
separate and distinct entity that should be recognized clinically. People who use 
this c.vpression are, I think, quite unfamiliar with what von Economo himself wrote. 
In describing the small group of cases that he studied and worked up so admirably 
in Vienna, he took occasion to emphasize the wide variation in tlie clinical sjunptoms, 
and he stated that tlie only one consistent finding was the lesions in the basal 
ganglia. 

In my part of the discussion I shall not go into the pathologj- of encephalitis, 
but I remember hearing Dr. Tilncy say that the reason lesions in the basal ganglia 
were so much emphasized ivas mainly that pathologists had not searched sufiiciently 
in other parts of the brain, that in encephalitis the lesions were, as a matter of fact, 
widespread. 

Anotlier point worth considering at tliis meeting particularly is that encephalitis 
occurs more frequently in children than is generally known. Encephalitis attacks all 
ages, from children only a few days old to adults in the seventies and eighties. 
The acute stage of encephalitis verj- often passes undiagnosed. 

The clinical picture in children is very widely varied, and in these later years since 
encephalitis has been prevalent, we have seen a relatively large number of cases 
of encephalitis following measles, chickenpo.v, whooping cough, occasionally scarlet 
fever. The meningoencephalitis following mumps has always been more or less 
prevalent, even before epidemic encephalitis became prevalent. This seems to be a 
rather clear-cut clinical picture of meningoencephalitis, and it may precede the 
development of the parotitis. 

In these other forms of encephalitis, including that following vaccination, of 
which fortunately we have had very little in (his country", the clinical picture varies 
very greatly, and the.<o p.aticnts also in certain in.stances go on to the chronic stage of 
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the disease, in nliicli tliej show laried manifestations. Wlien encepliabtis first became 
prevalent, wo thought that the chronic stage was a sequela of the acute stage, and, 
if it were to doielop at all, we expected it to develop within a matter of months 
or at the most a jear. As time has gone on, however, we find that patients may be 
restored apparentlj to complete health and niaj remain so up to ten or more before 
the chrome stage develops. Of course, in the majontj of cases it does make its 
appearance within the first five vears 

Encephalitis is the most terrible disease that I know, and its effects in children 
are even more devastating than in adults In children encephabtis m any form 
IS frequentlv followed bv mental deterioration and moral degeneration, vvath or 
without defimte neurologic changes Of course, a certain number of them maj go 
on into the parkinsonian stage at a later date, and we do see parkinsomsm developing 
occasionallj in fairlv voung children, but on the whole the mental and moral changes 
are much more pronounced than the actual phjsical changes. In adults, on the 
otlier hand, there are rarely changes in the mentalitj or in morals. 

The question of encephalitis has been still further thrown into confusion by the 
development of the St. Louis epidemic Up to that time, manv of us had hoped that 
a single etiologic agent might be responsible for these cases The etiologj of 
encephalitis following vaccination, measles, and other acute infections was an 
entirely open question But with the development of the St Louis epidemic and the 
isolation of a new virus, we now recognize the fact that there must be more than one 
etiologic agent How manj etiologic agents there are time alone can tell 

As time has gone on, the climcal picture of encephabtis has perhaps changed more 
or less, that is, the preponderance of the sjmiptoms have changed, and whether this 
IS due to coming in of the new viruses or to other factors, I do not know. Dr. Eivers 
can answer that much more adequatelj. 

The diagnosis of encephabtis must be made by rubng out as many diseases as 
possible. Of course, meningitis, particularly tuberculous meningitis, may be ruled 
out bj lumbar puncture A Wassermann test must be made on all spinal fluids in 
cases of suspected encephabtis In encephabtis there is ordinarily a change in 
the spinal flmd, an increase in cells, which varies verj greatly, usuallj a preponder 
ance of mononuclears, occasionallj polymorphonuclears, often an increase in protein 
and a normal or high spinal fluid sugar content. There maj be an increase in 
cells without much change in the protein, or the increase in the protein may be 
much greater than the relative increase in number of cells Occasionally we see 
cases, undoubtedlv encephabtis, m winch the spinal fluid findings are within normal 
limits 

If patients suffering from encephabtis have increased pressure of the spinal 
fluid, lumbar punctures should be performed as indicated until the pressure be 
comes normal The intravenous injection of hj-pertomc glucose aids in reducing 
the increased intracranial pressure Hypertonic glucose al'O serves as a cardiac 
stimulant and is of general benefit to the patient 

On the premise that a virus closely allied to the herpes virus may be the cause 
of certain forms of encephabtis, we have been using a vaccine in treating cases 
both in the aiutc and in the chronic stages A certain percentage of the patients 
treated in the chronic stage have shown some improvement over a period of jears 
Mdiethcr improvement is due to the v.accine or not, I have no firm conviction. We 
have treated a fairlv large number of patients in the acute stage with the hope 
that the development of the chrome stage might bo averted .'=0 far, and this is up 
to a period of five vc irs, none of the patients treated in the acute stage has gone into 
the chronic stage of the disease 

It IS onlv bv following these cases over manv more jears that we can be sure 
whether or not the vaccine vv.is of any value in buiWing up a sufficient immurnty 
to avert development of the chronic stage. ^ 
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One eoiiW talk about cnceplialitis imlefinitely. At this point I will ask Dr. Divers 
to go on witli tiie diseufsiou, 

DR. TnOAIAS M. RIVERS (Xinv York). — Encephalitis means nothing more 
than an inflammation of the hrain. and it can he caused in a number of w.ays, for 
instance, by jirotnzoan par.a.sitcs as in African sleeping sickness or as in toxoplasma 
infections of rodents, by fungi, by bacteria as in encephalitis complicating bacterial 
endocarditis, by spirochetes as in j)aresis, or by rickettsia as in typhus fever. 
In addition to these infectious agents which produce an inflammation of the brain, 
there is another group of agents known as the viruses or filtrabie viruses which pro- 
duce encephalitis; and, more or less by consent, when one says encephalitis, one 
usually tliinks of inflammation of the brain caused by the viruses. Tliat is what I 
am going to talk about this afternoon. That is what Dr. Xeal has been talking about 
already. 

Encephalitis is certainly not a clinical entity. Some day we will be able to divide 
the large group of cases of enceplialitis into smaller groups and assign to each one 
its real etiologie agent. Until we can do that, the whole field of encephalitis is going 
to he in a very mueli confused state. 

Our attention was first c.alled to encephalitis forcibly during and after the war 
liy the so-ctilled von Economo's encephalitis or lethargic encephalitis or epidemic 
encephalitis. All of those names are very unfortunate because any encephalitis 
occurring epidemically can be epidemic enceph.alitis ; lethargic encephalitis, von 
Economo’s dii=easc, may be anything but lethargic because the patient may be 
highly agitated. Thus the names that wo have used to designate the cases of 
encephalitis occurring during and after the war, that is von Economo’s lethargic 
encephalitis and epidemic encephalitis, are certainly inadequate and confusing. 

Wo will discuss that group of cases first. I will hazard the statement that the 
ma.iority of the cases occurring pandemically were caused by a single etiologie agent 
even though they were very different clinically. As to whether any individual case 
that was seen at that time represented epidemic encephalitis, I don 't think it would be 
j)ossible for one to say. As to the etiologj- of this group of cases, we are still 
ignorant. Of course, a number of people contend that herpes virus, the virus which 
causes fever blisters, is responsible. Levaditi in France, is particularly in favor of 
such .an idea. Dr. G.ay and others in this country favor it also. Personally, I am 
rather opposed to the idea, and I agree with Dr. Xeal, who has just said that the 
etiology is decidedly .still an open question. 

liTow we come to another group of cases, those that occurred in St. Louis in 1933. 
As a whole, that group of cases was clinic.ally different from the major portion of 
the cases which occurred during and after the war. In the first place, practically 
all of the patients went back to work within three weeks. In another respect, the 
ca.ses in St. Louis were different from the ones that occurred after the war: the 
age incidence was distinctly higher in the .“^t. Louis group than in the other type. 
Furthermore, a number of people were able to recover a virus from the cases in St. 
Louis. As a matter of fact, it was rather easy to recover a virus from those cases. 
The virus can be transmitted to monkeys fairly well and very well to mice. If 
the cases that occurred after the war had had a virus similar to the one in St. Louis, 
I am sure tliat a hirge number of people would have recovered it, because e.vcellcnt 
men attempted to transmit the disease to lower animals without success. Thus, 
the c:iuse of the .“^t. Louis encephalitis is definitely known. It is a very small virus, 
one of the smallest. Its diameter is about 15 to 20 m/i. It won’t multiply on 
ordinarr- medi:i and can be carried only in some susceptible host. 

.'^erum from the majority of the individuals who have recovered from the St. Louis 
type of encephalitis neutr.alizes the virus that has been isolated. On the other 
hand, serum from individuals who had von Economo's or p:indemic, epidemic, or 
lethargic encepluilitis will not neutralize the Ft. Louis virus. 
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Thus ^^e Iia\e a certain amount of clinical eiidence that tlie so called \on 
Econonio’s disease and the St. Louis disease aie different, but i\e liaie excellent 
experimental eiidcnce to show that they are different. 

Xot onh did the patients who recoxered from tlie St. Louis tjpe of encephalitis 
haie ncutraliring serums for this xirus but serums from manj of the contacts in the 
St Louis area who did not haxe am xisible disease also possessed neutralizing 
properties, xvhereas serums from normal people m France or normal people here in 
Xciv York Citj do not neutralize the xiriis. 

Another question arises as to whether the St. Louis tjpe of encephalitis has 
occurred anx where else m the world, or xxhethcr it occurred before 1933. Yes it oc 
curred in Pans, 111 , in 1932. Dr. Webster has been able to get serums from 
indmduals xxho recox ered from a small epidemic of encephalitis in Pans, 111., and 
he has found that all of them neutralize the St. Louis xirus. In 1933, xxe had two 
cases of the Rt. Louis encephalitis here in Xexx York Xot onlj did the St. Louis 
xirus occur in this countrx before 1933, but it has occurred since, as Di. Webster is 
now able to show that a certain number of cases occurred in xanous places during the 
summer of 1931. 


So it looks as though we max haxe a defimte encephalitis caused bx a xirus that 
we can isolate and recognize serologieallx . Xow, is there an encephalitis like the 
St. Louis encephalitis occurring anj where else in the xxorld except in the United 
States’ There is in Japan, a tjpe of encephalitis called summer encephabtis It 
occurs mostly in old people or in people bexond middle life It occurs in the 
summertime and has a high mortalitx Epidemologicallx , clinically, and pathologically 
the summer encephalitis in Japan looks xery much like the summer encephalitis m 
St Louis in 1933, but serums from the people who haxe recox ered from the summer 
encephalitis in Japan do not neutralize the xirus which caused the epidemic in St. 
Louis. 

The disease m St Louis and the disease in .lapan are alike climcallj, epidemo 
logically, and pathologicallx ; xet thex are caused bj xiruses xxhich are not serologicallj 
similar. That maj seem xerx peculiar, but it is not xery peculiar xxhen one con- 
siders encephabtis in lower animals For instame, we haxe here in the United States 
equine encephalomx elitis It attacks horses both in the western and in the eastern 
part of the continent. The xirus which causes the disease in the East — the disease 
is xerj^ much alike in the two localities — is different from the xirus xxhich causes the 
disease in the West, that is, they arc different immunologicallx. So it is not 
peculiar tliat xxe have in St Louis an encephalitis like that in .lapan and still haxe 
them caused bx viruses that are immunologically different. 


Xow xvp come to the cm eplialitis xxhiili follows ine.isles, (hnkenpox, vaccination 
against smallpox, vaccination against rabies, etc. Clinicall.x it is like any other 
enceiihabtis. It has bizarre manifestations in the individual ca=e, such tliat in 
the individual case it is almost impossible to be sure of what one is dealing with 
except that it is postinfection cmephalitis 

.Such cases for the most part are different pathologically from the Upes of 
encephalitis that I have alreadx mentioned. In the majority of cases of post 
measles, postvaccinal, postvarnella, postrabu vaccination encephalitis, perivascular 
demxelination ocdirs That docs not me-in that exerx patient who has encephalitis 
following me.isles is going to liixe pcrivisr iilar demxelination because a certain num 
ber of such pitients have died and at aiitopsx have faded to show perixasciiT 
demxelination 'I'he group of lascs of r n. eph.ilitis showing perjxasiular dem'x l' 
tion’is distimtlx different from the otlii r ias,s of encephalitis th.at Dr. Xeal'*^ Tt 
haxe befii talking about ‘ ' ' 

A number of people Icixe siiggistid that the x.iitirm virus or ral ‘ 
virus IS r< sponsible for this I iiid of enerph il.t.s Mx own opinion 
known virus mting dire,, lx on tin „ntral nervous sxs„.m produces a pemasciiiir 
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(iemiclinating tjpc of encepliahti» Therefore, it Mould he ier\ unlihelj for the 
uruscs of mca'lc', rabies or Taecinia to produce a peniascular dcmyelruation as 
the result of their direct action upon nerie tissue I do not knon nhether jou get 
that or not; I think it is a leri important fact Vaccine iirus put into the brain 
of a large number of anim.ils produces encephalitis or meningitis, hut it does not 
produce a pernascukir deini ebnation. Babic iirus put into the brain of an animal 
neier produces pernascukir dcnijcbnation Vet the encephalitis nliich follons vac 
cination against smallpov and encephalitis uhicli follons vaccination against rabies 
IS characterized in most instincts bj a pcinascular denn elination Non, it Mould 
be a veri peculiar i irus th it m ould attack the nii elm and not attack the cells 
If our conception of nru=es is correct, that is, if the\ are intracellular paiasites, 
then the neurons, the none cells, should be dam iged, but in the tjpical postiaccinal 
ciscs, there is little or no damage of the none cells The mam picture is a lo=s 
of iinelm ?o, Mithout knoMiiig uliat causes the dennclinatmg encephalitis folloM 
mg measles, laccination, etc, I am postulating that it is veiy unlikeb to be a 
iirus. 

Is there an\ eiidciice in regard to the mechanism of demjclmation m these cases? 
A number of people think tliat the pernascular demj elination that folloMs \accina 
tion against rabies is due to the biam substance injected during the process of 
i.iccination A certain amount of cKperimentation has been done If one repeatedlj 
injects sheep brain into rabbits, about 30 per cent of the animals become paialjzed 
Unfortunatolj, no pathologic changes m the central nenous sjstem have been found 
to account for this parahsis tVe had an idea that niajbe demj elination is not 
possible in the rabbit. The rabbit Mould become parahzed, but demj elination could 
not be produced IVe transferred our Mork to the monkey. IVe have been repeatedlj 
injecting monkejs Mitli normal rabbit brain, .and for tMO jears m succession mc line 
been able to paraljzc monkejs tVith repeated intramuscular injections of normal 
rabbit brim, mo piraljzed tuo of eight monkejs the first jear and seven of eight 
monkejs the second jear Vdien mc killed the monkejs and exammed them, mc 
found pernascular demj elination Unfortunatelj, the picture is not identical Mitli 
that seen m the human being There are a number of things m the monkejs so 
different from Mint Me sec m human beings that I don't knoM Mhether we li.aie soiled 
the question of perivascular demj elination or not I am mclmcd to think lie liaio 
not, but we do know that we can p.araljze monkejs and get pernascular demjclina 
tion bj rcpeatedli injecting into them normal rabbit brain 

Vo have not been able to transmit this domjelin.ating disease to other monkejs 
m scries Vo cannot transmit it to rabbits, guinea pigs, oi mice Vc belioie, 
neierthcless, that it is a result of the repeated injections of normal brain 

r think for the tune being that the etiologi of the pcriinscul ir dcmjolinating tjpe 
of encephalitis that folloMing carious infectious diseases has to be considered an 
open question I do ha\e lerj strong comictions, though, that it is probablj 
not caused bj the direct action of a virus 

The meningoencephalitis of mumps is probablj caused bj the iirus of mumps I 
do not think that mc need to go am further into that question The experimental 
proof has not been brought jet that that is the case, but I think that it Mill bo 
brought noM that Dr Goodpasture has been able to transmit mumps to monkejs 
Vc haxc talked in a general Maj about a large group of cases in St. Louis and 
about a large group of cases Mliieli occurred during and after the Mar, and about a 
largo group of ciscs Mliich occurs after certain acute infections IVli.at we lime 
said in regird to these groups as a mIioIc is probablj true, but I am quite convinced 
that there are mam other smaller groups of cases of encephalitis the etiologic agents 
of Mliich haio not been found mIiicIi arc being classified cither Mitli the .St. Louis 
group or Mith xon Economo’s or epidemic group I think the best proof I can giic 
sou of this IS that just rccentlj mc haxe been able to isolate a new virus from tMO 



AMEUICAX ACADESIY OF PEDIATRICS 


521 


human beings with involvomont of the central nervous system. Two adults came 
under our observation almost simultaneously, one in Princeton and one in New 
York. Tlie clinical picture in tliese two cases was almost identical. Tlie individuals 
were sick with something that looked like influenza for a few days and then went 
back to work feeling bad. Then after they had been back at work for a few days, 
they were taken iU with terrific headaches. The headaches were so bad the patients 
could not sleep and various drugs gave no relief. One of the patients was seen by 
a physician here in New Y'ork, and a tentative diagnosis of epidemic meningitis was 
made. The spinal fluid cell count was 1,700 per cubic millimeter and practically 
all of the cells were lymphocytes. Quite obviously it was not meningococcic 
encephalitis, and a diagnosis of encephalitis was made. We put some spinal fluid 
into animals and were able to recover a virus without any difiiculty. 

We saw the other patient in Princeton a week after the onset of his headache. He 
had a slightly stifE neck. The cell count in the spinal fluid was approximately 750 
per cubic millimeter, and without anj' diflaeulty at all we also obtained a virus from 
that spinal fluid. The virus from that spinal fluid turned out to be identical with 
the virus from the spinal fluid of the first patient. As we studied the virus, we 
recognized that it was similar to the virus described in 1934 by Dr. Armstrong and 
Dr. Lillie, in Washington, and similar to the one isolated from normal-looking mice 
by Dr. Traub in Princeton. Between us we have been able to show that the virus from 
the patient here in New Y'ork, the virus of Dr. Armstrong and Dr. Lillie in Wash- 
ington, and the virus of Dr. Traub in Princeton are identical. 

Just how important this new virus is in regard to human disease we do not 
know, but there has been described in human beings what is known as acute aseptic 
meningitis, and there are some indications that a few of these cases are caused by 
this new virus. 

I have just told you about these two cases in order to show that there certainly 
are other viruses active in the central nervous system of man in addition to those 
which produce epidemic encephalitis or von Economo’s disease and the St. Louis 
type of encephalitis. As to how' many viruses we are going to discover that attack 
the central nervous system of man and how many viruses are going to be found 
responsible for the condition we speak of rather loosely as encephalitis, there is no 
way of knowing at the moment. 

Eventually diagnoses in this field arc going to be made on the basis of etiology-. 
I do not see how it is going to be possible to place the different kinds of encephalitis 
in the classifications clinically or pathologically because the same virus can produce 
different clinical and pathologic pictures in the central nervous system or different 
■viruses can produce the same clinical and pathologic pictures. 

Let us suppose you have a case of meningitis, you can make a diagnosis of 
meningitis, but to say what kind, you must determine the bacteria responsible. You 
must find out whether it is caused by a pneumococcus, streptococcus, staphylococcus 
etc. The same applies to encephalitis. In the individual case, without the use of the 
laboratory, you cannot tell accurately what kind of encephalitis you are working with 
Unfortunately, at the moment, we can only give a laboratory diagnosis on one 
or two types of encephalitis, the St. Louis typo and pos.=ibly the new type just 
recently di.=covcrod. There is coming a time, though, wlien laboratory workers will 
be able to give the clinician an accurate diagnosis. 

CHAIRMAN NEAL.— I would like to make two comments in regard to the 
question of encephalitis following moasles and vaccination. One point is that while 
there is no doubt demyelination may be produced in monkeys by the injection ' f 
r.abbit’s brain and therefore that might account for the pathologic picture in the ^ 
sional cases of enceidialomyelitis that we see following the antirabic troatmenT*^'it 
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wouW not account for the doiinclination m the ca<!cs following measles or follotnng 
raceme m uhicli no brain substance bad been injected There uould liare to be some 
other factor uliich Er Hirers of course, indicated. 

Anotlier !« fliat the cbnicnns rrho bare been rrorhing for manr rears quite unani 
mou'-lr agree that before epidemic encephalitis made its appearance in this countrr 
rre did not see, e\cc]>t rrath cerr rare e\ceptions, cases of encephalitis follomng 
measles or ratcination Tlic clinical picture is anesting enough so that had it oc 
(urred rre hardlr could hare missed it I am not trring to gire anr explanation 
for these cases follorring measles but I do entirelr agree rrith Dr Hirers rrhen he 
sars that he does not think the rims of measles, or of raccinia, or of chicken 
pov IS responsible for these cases of encephalitis MTiat it can be, rrhether it is an 
intcrreaction of tiro riruses or lust rrtiat it is, I am sure I don't knorr 

\Vc mil non Icarc the questions open for discussion 

DISCUSSIOX 

DR RIVERS — Mar I roplr to one comment? I did not rrant to get too deep into 
this question of demrclin ition because rre are rvorking on it, and I do not rvant to 
leid roll to belicre that rvc have settled it You said rrith regard to measles and 
raccinia, etc., no brain material had been injected. IVe hare been going on the 
assuniption that some tissue in the bodr has been damaged or altered sufficiently 
br, sij, the rirus of measles or the rirus of raccinia. or other viruses, that it he 
comes anfigonie for the homologous host AVc took rabbit brain out Stenlely, ground 
It up, and nllorred it to autolrre at room temperature Then after it had autolrzed 
at room tcin]icrature. rre ropontcdlr injected that autoljzcd br.ain tissue into rabbits 
That autolrzed brain tissue paralrzcd labbits IVe could not lind nm dcrajehnation 
in the rabbits, but 30 per cent of the rabbits rrero paral.rzed. Not only rrcre tliej 
paralrzcd, but thcr dcr eloped antibodies against rabbit brain Fresh rabbit brain 
taken out and immedintolr injected into rabbits rrould not paraljzo rabbits and 
rronld not produce nnr antibodies 

It IS a rather interesting fact that most of the diseases that give rise to pen 
rascnlar mrebmtion are the ones tint attack the skin, eg, smallpox, chicken 
pox, measles, raccinia The skin is imolrcd, and the skin conies from the same 
source as does the brain IVe hare been thinking that it is barelr possible that the 
r iriises alter the skin in such a manner that the altered skin rvill then become 
antigenic for the homologous host and that, inasmuch ns the brain and the skin 
< ome from the sanie source, the perivascular mrebnation might be accounted for 
in this manner 

DR NEVE — IVlir did not our skins react that rray in 1910 and 1011 ’ 

DR. rivers; — O f lourse, there is the host factor Win is it that one re.ir 1 
onlr got trro piralrzod monkers out of eight and scren out of eight the next rear? 
There must be a host factor For some reason or other, genetic or ear ironmental, 
the human being, the host, is being changed so that norv certain things arc oc 
ciirring more froqnentlr than thcr did preriously. 

DR CIIARIjE^ SCIIOfT (Chicago, III) — IVliat rvas the difFcrence in the type 
of colls and spinal fluid in the trxo cases that rrere rcecntlr obserred in Princeton 
and Nerr York from the ordinary type of cncepli.alitis? 

DR RIVER'5— I do not knorr that they rrere particularly different. They rrero 
mainly lymphocytes 

DR. SCHOTT — Why are cases of lymphocytic meningitis not encephalitis? 
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DR. RIVERS — T1il>\ maj Re, but Dr. A'lets m Boston repoited jn tlic Journal 
of the American 2[c(hca! Association sc\cral jcars ago that difleientiation nas made 
niamly on tlie clinical picture. 

DR. SCHOTT. — Recently the son of one of our colle.igues had nhat ivas called 
a IjTiiphoci tic meningitis. There was an epidemic of parotitis in the neighboihood 
at tlie time although ho did not ha\e mumps. 

DR. Rlt'ERS. — I liaie seen here m New York this winter a number of cases 
witli lerj high cell counts. One of the internes at Columbia had measles and then 
deielopcd postineasles encephalitis, lie had a cell count of a thousand, which is 
high for a postincasles encephalitis. Then we had a patient at the K^ew York 
Hospital with a cell count of 1,200 I liaie had many patients with coll counts 
ahoie 500; in ordinary encephabtis one does not find such high cell counts Is not 
that true, as a rule? 

DR. NEAli — You will occasionallj «ee high cell counts in encephalitis just as 
jou will occasionally in poliomyelitis, but it is exceptional. 

.DR RIVERS. — I belieie Dr. Xeal can answer this question better than I can, 
but I will state what I think about these cases of so called acute aseptic meningitis. 
They have, as a lule, high cell counts; the clinical picture is more of a memngitis 
than encephalitis; and rccoiery is slow yet complete so far as I know. The true 
cases have not the sequelae that follow' epidemic encephabtis. 

dr. SCHOTT. — In the literature there is eiidence that there were cases of en 
cephabtis following the epidemic of influenza in 1892 and 1893. Is that correct? 

DE. NEAJj. — I think there probably was more or less encephalitis at that time. 
I suppose encephalitis can ToUow influenza just as it can foUow other acute infec- 
tions. In fact, when we first began 'eeing encephalitis here in the fall of 1918 
and the spring of 1919, some of the piatients had had influenza, and for a time we 
thought it wras an encephalitis following influenza. Whether encephalitis following 
influenza has this 'ame picture of demyelmation, I do not know. 

DR. RTVEES — Greenfield ha® reported that encephalitis with demy-ebnation oc 
curs at times after influenza. 

The important point to remember is that the type of encephalitis cannot be 
determined regularly by clinical means alone. 

DE SCHOTT. — Are the different complications due to a different virus, or is it 
individual to the patient? 

DR. NEAL — That I do not know I am still following one of the first patients 
with encephabtis I ‘•aw here in New York She has very little in the way of 
parkinconism but is very di«tin(tlv of the hemiplegic typie. When I first saw her 
she looked a^ though she had an early rase of tuberculous meningitis. 

We have seen all sorts of serjuelae or chronic forms following encepihalitis in all 
of the different years I am sure I rjo not 1 now whether it is a different etiologic 
agent or whether it is a different loralization of the virus or a different reaction 
on the part of the patient 

DR. RIVER.S— Of course, all symptoms that one ob=fr\es in encephabtis ar 
probably due to the dirirt or indirect action of a virus on some part of the 1 
Tlie location of the activity of tlie virus r'lthrr than the typo of virus det 
the character of the symptom" in the p iticnt affectes]. rmines 

I can lihistr-ile best by means of some eases „f loupmg iR that r . • , 

beings Eouping ill i« a me mngoc m ephalitis of s),,,.., .<Secifbm T ° 

England We brought th. vini" mlo this countrv to st„,i, ‘ "°''‘''ern 

vinis of poliomyelitis ' - relation to the 
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As :i result of working with that virus, a certain nuinher of laboratory people 
c;ime <lo«n with encephalitis. It was rather interesting. One of the individuals had 
what looked like influenza, came back to work, and then developed a severe head- 
ache. Ho ^vas seen by one of the leading physicians in New York, who made a diag- 
nosis of tuberculous meningitis and gave a veiy bad prognosis. That patient ini- 
mediatel}" recovered and is still well. 

-Vnother individual had something similar to influenza, came back to work, then 
developed a severe headache, and went to bed. He was sent to mj' ward, and Dr. 
Tilnoy and I took care of him. We made a diagnosis of epidemic encephalitis, 
with typical diplopia, sleeplessness at nights, sighing respiration, and gave a verj- 
bad prognosis. That patient, mimcdiately after we gave a bad prognosis, began 
to get well and is now perfectly healthy and has been healthy for two or three years 
since. 

jVnothcr individual had a very severe headache and some trouble with the eyes. 
A diagnosis of influenza was made and the patient made a complete recovery. 

Still another individiv.il became sick, and a diagnosis was made of tuberculous 
meningitis. That individual prompth- recovered and is still well. 

Thus wc have the same virus producing different clinical pictures. Without going 
into details, I can state that different viruses are capable of causing the similar 
clinical pictures. 

DR. KEAL. — I wish doctors would not make a diagnosis of tuberculous men- 
ingitis until they have demonstrated the tubercle bacilli in the smear or until the 
spinal fluid sugar has become low with a normal blood sugar content. 

DR. STERLE^G U. ASIIMUH {D.vyton, Ohio). — I would like to ask your opinion 
regarding a patient whom I recently cared for, to see whether you think I may have 
been dealing with an encephalitis of one type and a meningitis of another type 
in the same individual. This baby was eighteen months old. The doctor had seen 
him three or four days before admission to the hospital and thought that he had 
influenza. 

He was very stuporous, had a stiff neck and Kernig’s sign to a moderate degree. 
There was no nystagmus or strabismus. There was a very marked bulging of the 
fontanel. A spinal puncture done inunediately showed 300 cells. Since the spinal 
tap did not relieve the prcssuie, I made a puncture of the cisterna, which also failed 
to rclicie the pressure as much as I thought it should. By the second day the right 
pupil had become very markedly dilated and the left was markedly contracted, which 
fact made me feel that there was a difference in the ventricles. 

A ventriculogram, to nn surprise, showed the dilated ventricle on the left and 
a slightly larger than normal ventricle on the right. The child’s spinal fluid, in ad- 
dition, showed a normal or slightly increased sugar. In the successive taps the num- 
ber of cells dropped from 300 to 30. The child became suddenly worse on the fourth 
day and died on the fifth d.ay. I w.as fortun.ate in securing a postmortem. I should 
have told you that the blood count was 20,000 white cells with 70 per cent pol.v- 
morphonuclcars. The tuberculin test was negative. 

On postmortem e.vamination, wc found the brain was not much congested on 
the surface. The \cntricles were as the picture had shown, and in the sylvian tract 
was a large tuberculous granuloma. Just under the cortex on the left w.as another 
tuberculous granuloma ns large as my thumb, and in the postccrebral subcortical 
region was another. Wc also found a large tuberculous peritracheal lymph gland and 
the left suprarenal glaml completely destroyed by tuberculosis. 

Now, that picture as the baby came in w.as not one of tuberculous meningitis. 
It was more the picture of lethargic encephalitis following influenza. In flic spinal 
fluid at no time wore tiiey able to find the tubercle bacilli, and there was no evidence 
of miliary tuberculosis in the brain. The temperature on admis.sion was not high. 
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altliough it had been very high at the onset. The temperature rose, however, to 
107° F. before death. 

DE. XEAL. — I think that in tlie presence of tuberculomas one has the picture 
both in the .spinal fluid and in the bniin of multiple brain tumors and that the re- 
action of the tuberculomas and also the increased spinal fluid pressure would be 
sufficient to account for the child’s symptoms resembling encephalitis. Of course, 
without a generalized tuberculous meningitis, there would be a normal spinal fluid 
sugar just as with a brain tumor, and probably it would be impossible to demonstrate 
the tubercle bacUli in the fluid. 

DE. BEOXSOX CEOTIIEES (Boston). — The situation that Dr. Ashmun speaks of 
is rather rare, but it is absolutely characteristic, I should think, in certain cases of 
multiple tuberculous tumors. We have seen it in two cases in which the most search- 
ing examination of the spinal fluid was absolutelj' contradictor}' to tuberculosis from 
afl points of view. In one case we knew it was tuberculosis, and in spite of that 
we got blocks in the spinal canal up toward the cerebellum and in the ventricle on 
one side. We practically demonstrated a diagram with the process, and yet we 
could not prove a single thing except the pressure relationship was all upset by 
block. 

I would like to know about the criteria of recovery in cliildren after any severe 
cerebral damage. We make many mistakes in prognosis in these children unless 
wo wait a year from the time the processes come to a stop, and my guess is that a' 
good many of the behavior disorders that follow encephalitis or other cerebral dam- 
age are due to a lack of recognition of the influence of the process on the mental 
equipment of the child. It is probable that we take recovery for granted when 
we get back to where we were before, without demanding that the child be put on 
the road to progress at a normal rate. 

DB. XEAL. — Tes, I think that is true, and I think you are quite right in saying 
that a year and even much more must elapse before we can say anything verj' 
definite. 

DE. JOSEPH STOKES, JB. (Philvdelphia). — Dr. Divers, when the rabbits were 
injected with their own autolized tissue, how long did it take from final injection 
until the time that the paralysis developed? 

DE. EIVEHS. — The rabbits received as a rule about ten injections, two or three 
a week. They usually became paralyzed toward the end of the course of inocula- 
tions or shortly after their completion. 

DE. STOKES. — ^In the case of the Princeton man, was that due to association 
with Traub’s virus? 

DE. Er\T3ES. — I do not know. Wc have no information in regard to that. All 
I can say is that our mice in New York, that is, the mice that wo have in the Eocke- 
fcller Institute, are not infected with the new virus, and the individual here in 
Xew York who contracted the disease happened to be a painter who works at the 
Eockefeller Institute in Xew York. That virus is not in our stock animals. The 
virus is in the stock animals at Princeton. As to whether the man contracted it from 
some individual or from the mice dowm there, I do not know. 

DE. STOKES.— Supposing monkey tissue is injected regularly as it is in v 
cinating children against poliomyelitis, do you think that is at all dangerous *i 
connection with the demyelination reaction in human beings? 

DE. EmiES.— In antirabic treatment, individuals get 2 c.c. even- dav f 
teen days. In other words, they get about 2S e.c. of a 4 or 5 per cent cm k"- 
rabbit brain injected subcutaneously. As I understand it. Dr Brodie ' 
r, e.c. dose of a 10 per cent emulsion of monkcv brain ’lu one 

uiner words. Brodie ’s 
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patients are getting one tliird the amount of heterologous brain as do the peoiile 
who are laccinated against rabies About one person in 4,000, according to the 
figures giien bi the report of the League of Kations, ^acclnated against rabies 
tomes down with postiaceination denn elinating encephalitis. If one person in 
4,000 who gets 2b c.e. of a a per cent emulsion conies down and if things work 
ni'itheniatie.alh , about one person in 12,000 or 15,000 might contract a demcelination 
encephalitis when \actmatcd against pohoiinclitis That is puielj a guess Further 
more, in antirabic i.iccination repeated doses are gneii while Brodie iisu.nlh gnes 
onU one dose. 

DR R. J[. POLLITZER ( Giuls \ ILI.E, S. C.).— IVould it be asking too much if 
one of lou would gne us what lou considei the mimmuiii basic diagnostic require 
iiients’ 

DR. XEAL — I will s.ai frankly that I do not know. I do not know an_i wai 
to dillercntiate absoluteli a nonpar.ahtic tipe of poliomyelitis from a meningeal 
t\ pe of encoplialitis 

There are two signs tint I place more oi less reliance on if they happen to be 
prc'-eiit. One is that in encephalitis there is quite often an absence of the ab 
doimnal rc'fle\c= I knoyv they found this in .St Loun In poliomjelitis I expect the 
abdominal reficxes to he normal unless there is a p.uahsis of undeil.ying muscles 
which docs not occur in a nonparah-tic case The pupnllarj leflcxes are usually nor 
mal m poliomyelitis unless there is an extremely incre.asod intracranial pressure 
which usually n not present, whereas quite frequently in encephalitis there is some 
disturhanco of the pupillary reflexes, cither their reaction to light or to aecommoda 
tion or to both. Thus, I think we can m.akc a diagnosis in yyhicli yve yiill be correct 
in a f.iirly large percentage of case® of meningeal type of encephalitis y\ith those 
two symptoms and p.iiticularh with some changes in the spinal fluid 

Then there aic patient® who arc more or less monosyiiiptomatic — I do not know 
that this occurs iii children so often, I haye not seen it at any rate — who yyill hayo 
jiisf diplopia for a yyhile and he able to go about their work .although more or less 
annoyed with disturbance of ya«ion Some time later a chronic stage deyelops Ex- 
ccssiio droyvsiness or insomnia or re\orsaI of the sleep rhythm or mental disturbances 
strangely suggest encephalitis In polionnelitis it is yerj unusu.al to see any mental 
disturbance otherwase than somnolence Delirium of one fjpe or another is fairlj 
common in encephalitis Cranial ncrye palsies occur in both conditions, I know of 
no yyay of differentiating the occasional rare case of the encephalitic tjpc of polio 
myelitis from an eneophniitis, nor the ataxic ty^pe of poliomyelitis from an en 
ceph.ibtis yrith ataxic symptoms 

DR. BERklAX .S DI'XII VJf (Ton no, 0) — Iloyy long yyould the serum be posi 
tne’ 

DR RIVERS — In the St Louis txpc of enceph ditis, the antibodies iisii.dK de 
yelop r.illier rapidly, tli.it i-, withm two oi three yyceks after the onset of the disease 

DR DEXIIA'M — When does it di«appc.ir? 

DR. RIVERS — !~o f.ir as I know moot of these patients who deiclop positiio 
blond signs still retain them That i® true of a number of yiriis diseiscs; once you 
Iiayc had a yirus disease, your Idoocl possesses antibodies against if many years 
afterward, sometimes throughout life One attack of yellow fewer, for instance, yyill 
supply you yyith antibodies m the blooii the rest of your life exon though you Inc 
fifty to soienly years after th.it attack That is not true of all yiriis diseases, 
linyyeyer. In poliomyelitis once a person gets antibodies he usually keeps them. 

The jiaticnts in St Louis nho deyeloped antmral antibodies seem to retain tlieni. 
It IS rather interesting, howeyer, that «omp of the patients in Kt Loin® yvlio Iiad 
yyhat appeared to be the St, Louis type of encephalitis haye never deyeloped anti 
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bodies against the St. Louis virus. Now, whetlier these individuals had something 
different from the St. Louis type of encephalitis or whether they were people who 
were incapable of producing antibodies and may have a second attack of the St. 
Louis type, I do not know. 

DK. ALTON GOLDBLOOM (Montreal, Que.). — I should like to discuss a rather 
interesting group of cases that we have seen in Canada. Both during and out of 
poliomyelitis seasons children will be brought into a hospital with symptoms re- 
sembling poliomyelitis, the only difference being that in most of these cases the 
spinal fluid findings were entirely negative. In the course of two or three weeks, 
the paralyses disappeared in spite of the fact that they were complete ^^hen they 
occurred. 

Several English writers have referred to this condition as infectious polyneuritis. 

I should like to ask if tins condition might be a virus disease. I have not been 
quite in favor of accepting this as a poljmeuritis because in polyneuritis one would 
not Iiave central nervous system symptoms such as drowsiness and headache, vomit- 
ing, especially the inability to sit up or the inability to bend forward, and Vipond’s 
sign, exactlj' as one sees in poliomyelitis, but with negative spinal fluid findings and 
complete and rapid disappearance of the signs. 

BK. NEAL. — \Ve do see an occasional case that seems to be poliomyelitis either 
with or without changes in the spinal fluids, in which the paralysis clears up very 
quickly. I think most of us have assumed that was because there was very little 
damage to the cells, just edema, and with the disappearance of edema there was the 
disappearance of the symptoms. I have seen cases like that but rather rarely. I 
do not know what I would think if I saw any number of them. 


DE. E. C. BOND (Wheeling, W. Va.). — ^D uring the last three weeks I have been 
seeing postmeasles encephalitis. 

Two patients were sent into the hospital: one a child, eight months old, in con- 
vulsions, and the other with headache, drowsiness, vomiting of sudden onset. 

This eight-month-old baby continued in convulsions. Lumbar puncture showed 87 
lymphocytes, a blood sugar of 120 mg., a spinal fluid sugar of 35, a negative 
tuberculin test, and a negative roentgenogram of the chest for miliary tuberculosis. 
After the convulsions dinduished, there was a definite spasticity of the right arm 
that never did relax. 

I thought the child had a case of tuberculous meningitis with the low spinal fluid 
sugar. Two days later the spinal fluid sugar was down to 30 mg. Later, however, 
ho recovered, apparently, but the involvement of the arm remained. I still think he 
had tuberculous infection and that we shall see him later. 

The other chap was four years old. He was drowsy, listless, and had a stiff neck, 
lie did not respond to questions. The spinal fluid showed 51 mg. of sugar and 10 
lymphocytes. The next day we demonstrated a diplopia, a bilateral fourth nerve 
paralysis, and pupils that failed to react to light. .Since the history showed the child 
had just recovered from measles, I made a diagnosis of measles encephalitis. 

The child stayed stuporous and very dron-sy for three or four days, but after 
glucose and rci)eatcd lumbar puncture the child made an uneventful 'recovery and 
the eye muscles became normal. 


A third child was seen on the ninth day of measles. He had been drowsv from 
Sunday until Thursday, taking no food or water. He could not be aroused. He was 
s iff, .nist like a muniniy, with cogwheel resistance in both arms and legs. The mus- 
cles of his face were immobile. Lumbar puncture revealed IS Ivmphocvtes and a nor- 
mal sugar content. He could not talk or swallow 

and'^lwidm "ock, a par.alysis of the tenth, eleventh, 

and we fth cranial nerves. tVe could not te.st smell or hearing. His reflexes were 
a little hyperactive. He remained ven,- stuporous for about seven days. 
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On the eighth day he said, “Damn it.” After that he started to respond by 
“uh-lmh” if ashed a question. At tlie end of the second week he began to yami, 
and lie sneezed a fciv times. lie said a few words. 

In tlie last few days he has moved his left leg, and has some grip in the left hand. 
His face is still masklike, but he will cry a little now. He has become less lethargic 
and more restlcs.s, and sedatives have been used. The cell coimt in the spinal fluid 
Iins never gone above IS. The spinal fluid sugar has been normal. 

I wonder about the prognosis of this case and if thoie is anrthing more to do than 
I am doing. I am giving glucose intravenously frequently and am making lumbar 
punctures every d.ay or every other day. He is getting food high in calories by nasal 
feedings .and mild s.aline cathartics. 

-Vnother question is this: Is the severit}- of sequelae or tlie chronic state dif- 
ferent from that of epidemic encephalitis and is the prognosis just as unfavorable 
as in epidemic encephalitis! Also I should like to know the relation of the cell 
count to the severity of the attack. 

I had a patient with mumps encephalitis with over SOO cells and two patients 
with measles encephalitis with over 200 cells, all of whom went on to normal re- 
covery and so far have had no sequelae. Does the lack of cellular response make 
tlie prognosis more unfavorable? 

DR. XEAL. — I think you arc doing everj-thing you can. I cannot tell how long it 
will take him to recover, or if, indeed, he will. I think tliere is no definite relation- 
ship between the cell count and the severity of the illness e.vccpt that I think most 
of us have a general intpression that cases with a high cell count, that is, the men- 
ingeal type of encephalitis, are likely to be rather loss severe and less likely to be 
followed by the chronic stage. 

I think there is no relationship between the severity of the acute attack and the 
probability of the chronic stage developing. Some of tlie worst chronic types follow 
initial attacks so light that they were not diagnosed, while some patients under ob- 
servation for a long time were very severely ill in the acute stage and have failed as 
yet, at Ic.nst, to develop the chronic stage. 

The meeting adjourned at 4:50 r,^f. 


Academy News 


The following {irelimiimry program has been .announced for the Si.vth Annual 
Meeting of the American Academy of Pediatrics to bo bold Monday and Tuesday, 
May 11 and 12, at the President Hotel in Kans.as City, Mo. 

Round Tabic Discussions 

Jlomlay, May 11, 9:30 A.M. 

Title Leader 

“Asthma” Francis M. R.ackemann, M.D., attending 

pliysici:in, Jlassaclmsetts General Hos- 
pital, Bo.'ton, Mass. 

“Childhood P.^ychiatry ” Franklin G. Ebaugh, M.D., director, Di- 

vision of Psychiatric Education, The 
Xational Committee for Mental Hy- 
giene, New York, N. Y. 

“Diagnosis of Appendicitis in Children” Albert H. Montgomery, Jl.D., chief sur- 
geon, the Children’s Memorial Hospi- 
tal, Chie.ngo, HI. 
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“Intestinal Parasitic Infections” 


“Passive Prophylaxis Against Infection 
in Childhood” 


“Physical Appraisal of the Child” 

“Prophylaxis and Treatment of Whoop- 
ing Cough” 

“Eeeent Advances in Nutrition” 


“Eoentgenology of the Thorax in Chil- 
dren” 


“Sinusitis — Indications for Treatment” 


“Treatment of the Overweight' Child” 


Ernest Carroll Paust, M.D., professor of 
parasitology, School of Medicine, Tu- 
lane University, New Orleans, La. 

John A. Toomey, M.D., associate profes- 
sor of pediatrics. Western Eeserve Uni- 
versity School of Medicine, Cleveland, 
Oliio. 

Alfred H. Washburn, M.D., director, the 
Child Eesearch Council, Denver, Colo. 

E. J. Huenekens, M.D., associate profes- 
sor of pediatrics. University of Minne- 
sota Medical School, Minneapolis, 
Minn. 

tv. McKim Marriott, M.D., professor 
of pediatrics, Washington University 
School of Medicine, St. Louis, Mo. 

L. E. Sante, M.D., professor of radiology 
and director of the department of 
radiology, St. Louis University School 
of Aledicine, St. Louis, Mo. 

L. W. Dean, M.D., professor of Otolaryn- 
gology and head of the department 
of otolaryngology, Washington Uni- 
versity School of Medicine, St. Louis, 
Mo. 

L. H. Newburgh, M.D,, professor of in- 
ternal medicine, University of Mich- 
igan Medical School, Ann Arbor, Mich. 


Panel Discussions 
May 11, 2:00 p.xi. 

“Problem of Immunity to Tuberculosis Chester A. Stewart, M.D., chairman, 

in Childhood” associate professor of pediatrics. Uni- 

versity of Minnesota Medical School. 
May 11, 4:00 p.m. 

“Cyanosis in the Newbora” A. Graeme Mitchell, M.D., chairman, 

professor of pediatrics. University of 
Cincinnati College of Medicine. 

May 11, 8:00 p.m. 

Meeting of State Chairmen. 

Discussion : ‘ ‘ Graduate Education in Pediatrics, ’ ’ Chairman, Borden S. Veeder, M.D. 


General Meeting 
May 12, 9:30 a.m. 

President’s Address 
Scientific Papers 

“The Gastrointestinal Portal of Entry in Poliomyelitis,” John A. Toomey, M.D. 

llnm-Tn’tl Coagulant Extract Obtained From th. 

Human Placenta, E. Cannon Elcy, M.D., and Charles F. McKhann, M.D. 

Consideration of Reports 

(Eeports will be presented in mimeograph form to the membership.) 

Eeport of the Executive Board. ‘ ‘ 

Eeport of the Secretary-Treasurer. 
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Report of Regional Committees 
Report of Special Committees 
Xe« Business. 

Installation of Non President 

On Maj 12, at 2 r , the Round Table Discussions will be repeated. 


Dr. MTlliani B. JlcCliire, of E\anston, DI., died suddenly of heart disease on 
Februarj l.S. 


News and Notes 


The folloning men liaie been certified by the Amencan Board of Pediatrics 


Since the last report. 

Dr Harry BakiMn. XeM York, X. Y’. 

Dr. Ruth Morris Bak^^ln, Xcm York, 
X. Y 

Dr. Granderson Hearn BradU, Xash\ille, 
Tcnn. 

Dr. Flojd S Clarke, Omaha, Xcb 

Dr. Wjman C. C Cole, Detroit, ilich. 

Dr. Harri Hampton Donnally, Washing 
ton, D. C. 

Dr James Eierctt Djson, Des Moines, 
Iowa 

Dr. Fred Lcib Glascock, Dos Angeles, 
Calif. 

Dr. Alton Goldblooni, Montreal, Canada 

Dr. Plubp C. Joans, Iona City, Iona 

Dr Edgar J. Hucnekcns, Mmneapobs, 
Minn. 

Dr. Sigurd Herbert Kraft, Chicago, HI. 


Dr. George Marshall Lion, Huntington, 

W. Va. 

Dr. Kathaiine Krom Merritt, Xen Y’’ork, 

X. Y. 

Dr Walter Roger Moore, St. Joseph, Mo 
Dr. Lillian Lidia Xye, St. Paul, Minn 
Dr. Martin D Ott, Davenport, Iona 
Dr. Marshall Carlefon Pease, Xew York, 
N. Y. 

Dr. Bennett Watson Roberts, Durham, 
XL C. 

Dr. Lester Rosenberg, Brookljm, X. Y. 
Dr. Roland P. Seitz, San Francisco, 
Cabf. 

Dr Morton Seldowitr, Brooklim, X. Y. 
Dr. Warren Richards Sisson, Boston, 
Alass. 


The Amencan Board of Pediatrics will conduct the folloning examinations- 
Kansas Citi, Mo, on Jlai 0, preceding the meeting of the American Jfedical 
Association anil the Anierican Academi of Pediatrics 
Albani, X*. Y., on .Tune 10, preceding the meeting of the American Pediatrics 
.Socict} 

Baltimore, Md . in Xoi ember, lOSO, at the time of the joint meeting of Region 
I and Region II of the American Academi of Pediatrics 
Cincinnati, Ohio, in X'oicinbor, 103G. at the time of the Region III meeting of 
the American Academi of Pediatrics 

.''an Francisco, Cilif , at the tunc of the Region IT meeting of the American 
Academi of Peliatrics Date as let unannounced 


The next meeting of the Society for Pediatnc Research u ill be held at the 
Chalfonte-Haddon Hall, Atlantic Citi. X .1.. on M.ai 5, 1930 The president is 
Dr. Ch irlcs P. McKhnnn, nnd the secretari is Dr. \ A AVeech, Xcii York 


The next metting of the Section on Pediatrics of the American Medical As- 
sociation mil he held in Kansas Citi, Afo , on May 1.3, 14, and lo, 1930 
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The American. Pediatric Society will hold its annual meeting at Hotel Sagamore, 
Bolton Landing, H. Y., on June 11, ' 12, and 13, 1930. Dr. Fritz B. Talbot is president, 
and Dr. Hugh IMcCulloch, secretary. Immediately follomng the meeting of the 
Society there will be held exercises for dedication of the Abraham Jacobi Memorial. 
Further announcement of the.se exercises will be made later. 


The annual meeting of the South CatoUna Pediatric Society was held at the 
Francis Marion Hotel, Charleston, S. C., January 28, 1936. Dr. IVilbert C. Davidson, 
dean of the medical school of Duke University, was the principal speaker. The 
folloulng officers were elected: 

Dr. L. B. Salters, Florence, S. C., president 
Dr. Hilla Sheriff, Spartanburg, S. C., vice president 
Dr. D. Lesesne Smith, Jr., Spartanburg, S. C., secretary and treasurer 

The next meeting of the South Carolina Pediatric Society is to be held in 
Columbia, S. C., in November, 1936. 


A meeting of the Beardsley Pediatric Club of Connecticut was held at the 
State School for Boys at ileriden, February 13, 1936. Dr. Charles I. Soloman, 
pedi"atrician-in-charge, presented several cases illustrating the personal and social 
aspects of juvenile delinquency with special consideration of the behavior and per- 
sonality changes of children with organic brain disease, such as encephalitis, epilepsy, 
and cerebral trauma. 


Correspondence 


London, February, 1936. 

Comment has previously been made upon the report of the British Medical Asso- 
ciation’s Committee on Nutrition. In September, 1935, a booklet entitled “Feeding, 
Jlcals, and Catering’’ was published by the Association, This is in effect a small 
cookery book based upon the dietary previously recommended for a man, wife, and 
three children, and is meant essentially for the housewife to whom economic con- 
siderations in the feeding of the family are of the first importance. Tliis little 
booklet is to be welcomed, and has obviously had a very wide appeal, judging by 
the considerable sale that appears to have followed its publication. It is un- 
doubtedly a great help to those concerned to be supplied with suitable menus in 
which variety is introduced, even though wh.at at first sight appear to be an un- 
appetizing list of foodstuffs have to be principally employed, for the sake of cheap- 
ness. 


In November, 1933, meetings were taking place in London of the expert Commit- 
tee on Nutrition appointed by the Health Committee of the League of Nations and 
its report has recently been published. Broadly .speaking, their conclusions are’ of a 
nature already generally accepted by all concerned in nutritional work and in the 
Fciontific fecclinp ami care of children. 

Not so long ago considerable amxiety was expressed in some quarters lest children 
here should be suffering from the results of industrial depression. The Board of 
Education issued a report which was reassuring, though this was not accepted 
everywhere. Deports during 1935 continued to be satisfactory, the total figure for 
malnutrition increasing only by appro.ximatcly 1 in 1,000; there is, however striking 
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di^^imil intj in nutrition i! states from aiea to area, and from class to class. In 
London the pertentago of subnormal nutrition in Ibto is said to haic been loner 
than e\cr before. 

In tins countri, cUiooI c ire coaimittecs and head teachers select children for free 
meal=, and a scheme aho e\ists for the pro\i«ion of free milk 

The milk stlieiiie introduced in October, 1034, c-iii^ed an inciease of no less than 
3jf! per cent of those recoiling milk for paiiiient and 110 per cent of those recoiling 
it free It is interesting to note that it is reported that the failure to bui milk at 
sdiool lias caused bi poierti in do per cent of cases onli, that 33 per cent dis 
liked milk, and that in another 21 per cent of cises sufficient nourishment iias con 
‘iidcrcd to bo obtained at home. There are more than twenty areas in iiliich local 
educ.ation authorities are making proiision for free milk during school holidais, and 
in a fell cases al~o during the iveck ends in term time 

In relation to nutrition it is intores'ing to consider the findings of Dr. A. G. 
Watkins, uho carried out a survei of the phjsical condition of children beta eon 
the ages of three and fiio jears in Cardift and Ithondda schools These tuo areas, 
situated in Wales, differ, the latter coming under the official designation of "dis 
tressed area ” Watkins’s paper, irlnch is north attention, nas published in the 
Dm/iDi Medical Journal in June, 1935. His mam conclusions arc (1) that there is 
no single cause of malnutrition; (2) that malnutrition is not cominon in the areas 
e-caimned; (3) that endogenous factois haie a greater immediate effect on the 
health than exogenous fictors; (4) tint an unsatisfactorc economic state probable 
tends to promote the occuircnce of ill heiltli, and to preeent adequate convalescent 
eneironmcnt and nourishment. 

The Board of Education has lUst issued a circular, giving its eieus on the 
dceelopmcnt of phesical education in the schools and among .voung people generalle 
It IS of importance and interest to note the attention being paid be public authorities 
to such methods of training for the purpose of att.iining phesical fitness m the joung 
members of the communite 

The annual report of the Chief Medical Officer to the Board of Education, Dr. 
Arthur McXalt.e. has just been published, and eeill doubtless bo referred to by 
those interested in such aspects of paediatrics, but at ane rate one point raised 
seems uorth mentioning here In discussing dental care, an enquire in certain 
districts into children naturally free from dental caries reiealcd onh one safe 
generalisation that the regular use of the toothbrush is not essential for freedom 
from canes Of 5G0 children natli sound teeth recorded, 104 brushed their teeth 
irregiilarh, and 132 never I The dietetic habits of these children ga\c most be 
uildcring results all soits of dietetic errors had been indulged in bj those uhose 
teeth were perfect 

The 1 ist meeting of the British Paediatric Association was held for the first time 
in Ireland, at Xeu castle, County Down, and proced a tremendous success A 
ri'siimc of the proceedings was published during the summer in the Archives of 
Disease tit Childhood, and will not therefore be again detailed here This jear’s 
meeting is to bo held in England, at Windermere in the Cumberland Lakes District, 
under the presidency of Dr Xaish of ‘Sheffield; it mil t.akc place early in Jfay 

The annti.al meeting of the British Medical Association is being held in .Ttih, 
and this sear is taking place at Oxfovd. Dr 1? Jewesbury is President elect of the 
Children’s Section, uliose programme includes discussions on the subjects of uasting 
in infancy and obesitv in childhood In mow of the delightful surroundings this 
vcir's imeting should be particularly attractiie, and no doubt there mil be a very 
lirge ittcndance. 


K TAi.TFP.vrw 



ADVERTISEMENTS 



U ncertainty of face and differ- 
ence of opinion — chat’s what 
makes horse racing. 

What’s the best form of milk 
for babies who can’t have mother’s 
milk? Any room for difference of 
opinion? Let’s look at the facts: 

Irradiated Pet Milk, sterilized in 
sealed cans, is as safe as if there 
were no germ of disease in the 
world. 


Irradiated with ultra-violet rays. 
Pet Milk is enriched with vitamin 
D to the point of providing auto- 
matic, adequate protection for the 
normal infant who has a normal 
daily milk ration of Pet Milk. 

These statements are based on re- 
sults obtained in carefully conduct- 
ed studies. Do they leave much 
room for difference of opinion? 

Many thousands of babies fed on 


Pure, cow’s milk, concentrated 
to a definite standard. Pet Milk is 
uniformly rich in all the food sub- 
stances that any milk can be de- 
pended upon to supply. 


Pet Milk are enjoying unusually 
steady, normal growth and devel- 
opment. 

Let us send you free samples of 
Irradiated Pet Alilk — a booklet 
prepared especially for physicians — 


Always soft-curd milk, Pec Milk 
is mote easily digested \ 

than ordinaiy milk. V ' 


pn MILK COMPANY FURNISHES 



a supply of booklets (containing 
no formulae) for distribu- 
tion to mothers. 


No FORMULAE TO THE LAITY 



MTMILK COMPANY, I437d Arcade Building, St. Louis, Mo. 


Please send me, free of charge, □ Samples of Irradiated Pet Milk Q Book- 
Icl for Plustcans WW Pr/ M.lt—lls Charader, Quahlj and Ussf,dn„s m 

pirflJaT, ‘*'«ri'’ution to mothers “More Kearly 

* n hcti tltib) Sece/s Milk from a Dottle'’ 

AM ress 




( Atta.). , a. /arn c to .A., caapaa Oj.-, i narj la of Ca,I,r.rrtal U. S ) 
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Mosby Medical Journals 


American Journal of Obstetrics 
and Gynecology 

Representing The American Gynecoloffi* 
cal Society, The American Association of 
Obstetricians, Gynecologists and Abdomi- 
nal Surgeons, and nine other societies. 
Editors: Geo. W. ICosmak, M.D., and 
Hugo Ehrenfest, M.D. ; Associate Editors: 
Howard C. Taylor, Jr., and Wm. 

J. Dicckmann, M.D. 

Published monthly. Subscription rates: 
Domestic and for the Pan-American 
Countries. ?10.00; Canada, ?10.50. For- 
eign Countries, $11.00 a year. 


The Journal of Pediatrics 

Official organ lor The American Acad- 
emy of Pediatrics. Editors: Borden S. 
Veeder, M.D., and Hush McCulloch, M.D. 

Published monthly. Subscription rates: 
Domestic and for the Pan-American 
Countries, 58.50; Canada. 50.00. Forcisn 
Countries. 59.50 a year. 


The Journal of Laboratory and 
Clinical Medicine 

W. T. Vaughan, JI.D., Editor. Asso- 
ciate Editors: D. E. Jackson, M.D. ; 
W. C. MacCartj-. M.D.; V. C, Myers. 
Ph.D. : J. A. Kolmcr. M.D.; G. Herr- 
mann, M.D. ; C. J. Barborka, JI.D. ; G. B. 
Webb, M.D.: T. B. Magath. M.D.; R. L. 
Haden. JI.D.; B. A. Kllduffe. M.D.; 
M. H. Soule, Sc.D.; D. I^nds. JI.D. 

Published monthly. Subscription rates: 
Domestic and for the Pan-American 
Countries. 5S.G0; Canada. SS.OO. Foreign 
Countries, 59.50 a year. 


American Journal of Syphilis, 
Gonorrhea and Venereal 
Diseases 

J. E. Afoore, Editor; L. Brom- 

berg, M.D., Associate Editor. Advisory 
Editorial Board; A. 211. Chesney, JII.D. ; 
C. W. Clarke, M.D. ; R. D. HerroIU. 
M.D. ; E. L». Keyes, M.D. ; P. A, O'Leary, 
M.D. ; T. Parran, M.D. : P. S. Pelouze, 
M.D.; J. H. Stokes, M.D.; R. A. Vonder- 
lehr, M.D. 

Published bi-monthly. Subscription 
rates; Domestic and for the Pan-Ameri- 
can Countries, $7.50; Canada, $7.00. For- 
eign Countries. $S.OO a yea: 


The Journal of Thoracic Sur- 
gery 

Representing The American Association 
for Thoracic Surgerj'. E. A. Graham, 
M.D., Editor; D. S. Allen, M.D., Asso- 
ciate Editor. 

Advisory Editorial Board : John Alex- 
ander, M.D. ; Edward "W. Archibald, 
M.D. ; t/eo Eloesser, M.D. ; Rudolph 
Matas, M.D. ; Howard LUienthal, M.D. ; 
F. T. Ix>rd. M.D. 

Published bi-monthly. Subscription 
rates: Domestic and for the Pan-Ameri- 
can Countries, $7.50; Canada, $7.50. For- 
eign Countries, $S.OO a year. 


The American Heart Journal 

Official organ for; The American Heart 
-Association. I/cwis A. Conner, M.D.. 
Editor. Associate Editors: Hugh Mc- 
Culloch. JI.D.; Eveljm Holt. M.D., and 
Irving S. Wright. JI.D. A Journal for tlie 
study of the circulation. 

Subscription rates: Domestic and for 
the Pan-American Countries, 58.50; Can- 
ada, 53.50; Foreign Countries. 59.50 a 
year. 


The Journal of Allergy 

Representing The Society for the Study 
of Asthma and Allied Conditions, and the 
Association for the Studj’ of Allergy. 
H. L. Alexander, M.D., Editor; W. T. 
Vaughan, M.D., Associate Editors. Ad- 
visory Board : A. F. Coca, M.D. ; Francis 
M, Kackemann, M.D. ; G. Plness. M,D. ; 
A. H. VT. Caulfclld. M.D.; Albert H. 
Rowe, M.D. ; R. A. Cooke, M.D. 

Subscription rates; Domestic and for 
the Pan-American Countries. $7.50; Can- 
ada, $7.50. Foreign Countries, .$S.OO a 
year. 


International Journal of Ortho- 
dontia and Oral Surgery 

Editor; H. C. PoUock, D.D.S. Asso- 
ciate Editors: O. A. Oliver. J. D. McCoy, 
F. M. Casto, J. D, Eby, P. G. Spencer, 
l^Jheldon Fripl. T. McFall. and Ecmn 
Xcustadt, Robert H. Ivy and Kurt H. 
Thoma. Subscription rate.*?: $7.00 per 
year. Domestic; Foreign, $7.*10. 


Enter s’our §nb»criptIons to these Important ispeclal journals today. If you prefer, 
we shall be glad to send n sample copy. 


THE C. V. MOSBY COMPANY — Publishers — St. Louis 


AL>^ 


FIGHT 

TUBERCULOSIS 

with 

modern 

WEAPONS 


f 


Christmas Seals Help the Ficht 


Telling the People 

T housands of people still think that roughing it somewhere in a salubrious 
climate is the only proper treatment for tuberculosis. Thousands still do not heed 
the danger signals of tuberculosis such as cough, fatigue and loss of weight, but 
content themselves with bottled tonics or cleverly advertised sedatives. Thou- 
sands have not yet accepted the novel idea that tuberculosis in its very early stage 
is a ‘'silent disease” without symptoms or physical signs, and that it must be 
deliberately searched out with the aid of the tuberculin test and the X-ray. 

Therefore, tuberculosis associations throughout the country feel that it is 
timely to bring forcefully to public attention the wisdom of going to the doctor 
on the occurrence of every vague symptom. Timely, too, to recommend that young 
people aged I5 to 25 be checked tvith the tuberculin test and the roentgenograph. 
"Fight 'Tuberculosis With Modern Weapons" is the slogan. Millions of leaflets 
will be distributed during the month of April. Newspapers, magazines and radios 
will cany the message. "Talks and movies will help. 

In ever)' state there is a tuberculosis association with local branches. These 
associations rely upon the counsel and guidance of the medical profession in this 
public education campaign. 

National, State and Local Tuberculosis AssoaATioNS 0/ /it United States 
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A Long-Awaited Book 


ABORTION 

SPONTANEOUS AND INDUCED 
Medical & Social Aspects 

By BEEDEBICK J, TATTSSia, M.D„ P.A.C.S. 

Profc'isor of Clinical Obstetrics and Clinical Gynecology*, 'Washington University Schoc 

of i^Iecliclne, St. Louis. 

0.10 pages, with IIG Illustrations. Price, waterproof cloth, with gold stamping, $7.50. 


From the Preface — ^Abortion has become a world problem. Both fron 
a medical and social viewpoint, largelj’- as a result of the World War 
this question is engaging the serious attention of every physician inter 
ested in the preservation of maternal health. Through the inspiration o 
Dr. B. L. Dickinson, chairman of the executive committee of the Nationa 
Committee on Maternal Health, and with the assistance of members o 
that committee and its staff of workers, I have been enabled to complete 
the present volume from this broader viewpoint. If social aspects havi 
been included in a volume intended for physicians, this is explained bj 
the fact that in preventive medicine, underlying social conditions shoulr 
always be faken into consideration. An important contribution is th( 
chapter on Abortion in Animals witten by Professor W. L, Williams 
of Cornell University. Based on a lifetime of personal observations, hii 
review of this subject is authoritative. 


Content*?. — Definition aud Scope; Historical and Racial Aspects; Abortion In Animals 
A Earlv Pregnancy; Pathology* of Abortion; Etiology of Spon 

of Abortion ; Mechanism of Abortion ; Symiptoms and Sign 
' ■ Differential Diagnosis; Treatment of Abortion; Operativi 

, Ic Infection; Perforation; Other Complications of Abortion 

Missed Abortion; Molar Pregnancy; Sequelae of Abortion; Indications for Therapeuti 
Abortion; Methods and Technique of Therapeutic Abortion; Preventive Measures — Sterill 
zatlon; Methods and Accidents of Illegal Abortion; Statistics of Abortion; Economic an< 
Domestic Aspects of Induced Abortion; Theological and Ethical Aspects of Induced Abor 
tlon; L»egall 2 ed Abortion In the Soviet Union; Legal Aspects of Induced Abortion; Con 
trol of Abortion; Statutes Relating to Abortion; Source Tables; Glossary” of Terms 
Bibliography. 

As far as wc know this is the first comprehensive review of the entire subject 
Obstetrical textbooks have as a rule failed to give even the strictly medical phases sni 
ficient attention. Although one out of every three or four pregnancies terminates ii 
abortion, only about oneTwontieth of the space in books on obstetrics is ordinaril; 
devoted to its consideration. 


THE C. V. MOSnV CO-MPAXY Pale 

S525 l*Ino Blvd., St, Louis, Mo. 

Gentlemen: Send me Taussig's book on ••Abortion — Spontaneous and Induced." charg- 
ing my* account. The price is $7.50. 


Address. 
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Editonal Communications 

Original Communications. — Manuscnpts for publication and correspondence re- 
lating to them should be sent to Dr. Borden S. Veeder. 3720 Washington Ave., St. 
Louis, Mo , U. S. A. Articles are accepted for publication upon the understanding 
that they are contributed solely to The Journal of Pediatrics, 

Society Proceedings, Academy News, Books for Reilcw. — These together with 
correspondence relating to them should he sent to Dr. Hugh McCulloch, 325 N. Euclid 
Ave., St. Louis. Mo., U. S. A. 

Manuscripts should be typewritten on one side of the paper only, uith double 
spacing, and liberal margins. References should be placed at the end of the article 
and should include, m the order given, name of author, journal, volume, page and 
year; e. g. Smith. XV.- J. Pediat l: 10, 1932 Journal abbreviations as used in 
the publications of the American Medical Association should he followed. Illustra- 
tions accompan>ing manuscripts should be numbered, provided with suitable legends, 
and marked on margin or back with author’s name. Articles accepted for publica- 
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ments of authors as published m their "Original Communications.” 
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lor color plates, elaborate tables or extra illustrations. Copy for zinc cuts (such as 
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typewriter ribbon (when the typewriter is used), as ordinary blue ink or colors will 
not reproduce. Only good photographic prints or diawmgs should he supplied for 
half-tone work. 

Books for KOI tew — Only such books as are considered of interest and value to 
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Allergy in Children Is Featured Now Ready! 

ALLERGY OF THE NOSE 
and PARANASAL SINUSES 

A Monograph on the Subject of Allergy as Related to 
Otolaryngology 

By 

PEEXCH K HANSEL, M.D., M.S 

Assistant Professor of Clinical Otolarj npologj-, Tt'asliinffton TJni\ ersity School of Jledicine 
S33 pages, 6''i \ 10. nith 5S illustrations in text and two color inserts 

On account of their frequent occurrence, the various manifestations of allergy in children 
present an extremely important problem m pediatrics. 

Tlie nasal symptoms m cluldren must always be differentiated from frequent colds and sinus 
itis. The nasal sinnptoms always accompany astlima in children. The microscopic examina- 
tion of the nasal secretions is, therefore, an important guide m the management of children 
with nasal symptoms or asthma. Allergic reactions can be readily differentiated from in- 
fections The infectious diseases, especially pertussis and measles, are not infrequcnth the 
precipitating causes of asthma in cluldren. 

Throughout this monograph the various phases of allergy in children, especially the respira 
toiy types, such .as nasal allcrgj-, asthma and Imy fcier, are considered in detail. The ^anous 
other manifestations, sucli as eczema, urticaria, angioneurotic edema, purpura, gastrointes 
tinal allcrgx- and allergic headaches, arc also considered in relation to respiratory allergj. 
Every pliasc of alJergx- is considered as extensively in cluldren as m adults. 

Contpnls- 1 Fiiiiilamental Principles of Paranasal Sinus Disease 2. Plijsiologi of the Xose 
and Paranasal Sinuses and the Pharmacologic Action of Drugs Upon the Mucosa 3. Bio- 
chemlstrj- of tlie Secretions and Tissues of tlie Xose and Paranasal Sinuses 4 Bacteriologj' 
of the Xose and Paranasal Sinuses o Cellular Reactions of the Tissues in Allergy and In 
Imniunlti C Hlstologj and Histopatliologj- of the Xose and Paranasal Sinuses In Allerg> 
.ind in Infection 7 The Relation of Allcrgj to the Acute and Chronic Inflammatory Diseases 
of the Xose and Paranasal Sinuses. S Anaph>laxis and Allergy. B Origin and Deielopment 
of Allergy 10 Reactions to Foreign Serum and Other Allergens 11. The Fundamental Clin- 
ical Characteristics of Allergv 12 Biochemical and Other Changes in Allergy. 13. Methods 
of Testing in Allergy. 14. Selection of Allergens for Testing Their Xature and Characteristics 
lo Specifle Diignosis, History Taking and Examination. 1C The R-asal Manifestations of 
Allergy 17 The Cytology of the Secretions In Allergy of the X^ose and Paranasal Sinuses 
IS Roentgenographic Examination of the Paranasal Sinuses 19. Diagnosis and Differential 
Diagnosis of tlie X'nsal Jlanlfestatlons of Allergy. 20 Paranasal Sinus Complications in 
-Vllcrgy 21 Other Manifestations of Allergy Associated VlTth the X’asal Symptoms Food 
-Vllergy. Gastrointestinal Allergy. 22 Urticaria, Erythema MuIHforme. Angioneurotic Edema, 
and Eczema 23 Headaches 24 Bronchial jVsthma. 2o Bronchoscopy in the Diagnosis and 
Differential Diagnosis of Asthma 20 Results In the Treatment of Asthma by Rhinologic 
and by .Vllcrgic Methods 27 Allergy and Immunity In Ophthalmology 2S. Allergic L.esions 
of the Extern il. Middle, and Intenial Ear 29 Allergy and Immunity In Ophthalmology . 3(1 
The Trc.atment of Allergy 31 Hay Feycr 32 Chemisto of Pollen and Immunology of Hay 
Foyer 33 Hay Foyer 31 Titatmont of Hay Foyer 33 Clinical Types of Xasal Allergy. 


THR C. V . MOSBTi COXIPAXX J. of Fed -M-36 

3525 rinc Blvd , St. Roiils. Mo. 

Gentlemen Send me a copy of the neyy Hansel book on "jVJIcrgy of the X’ose and Paranasal 
Similes." charging iin account. The price is $10 00 
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EXAMINATION OF THE PATIENT 
AND SYMPTOMATIC DIAGNOSIS 

By JOHN WATTS SIUBRAY, M D. 

1219 Pages, 6 3:9, "SMth 274 illustiatious. Price, waterproof cloth, with gold 

stamping, $10 00. 


Second Edition — Completely Revised and Reset 

O WING to the rapid progress of medicine, conditions which are of 
major importance have occupied the attention of the medical 
profession, and, to a large extent, have thrown out of perspective the 
common ailments, which may endanger life and ahvays are a serious 
source of worry and annoyance to the patient There is need for better 
work in the diagnosis of these common ailments, and here the general 
practitioner stands in the position to do the most good. 

C linical medicine embraces a broad field and the general practi- 
tioner is often not sufficiently equipped with knowledge to analyze 
completely and interpret offhand, every one of the many symptoms of 
which a patient might complain. This book represents an attempt to 
simplify his problem by presenting a logical guide for the study of the 
patient It is designed to meet a need which the practitioner often en- 
counters Considerable new material on the diagnosis of common ail- 
ments has been added. 

Table of Contents 

Section I, Historj Taking — General Considerations; Section II, Diseases of Single 
Organs or Systems of the Body — Diseases of the Respiratory System; Diseases of 
the Circulatory Sjstem; Diseases of the Digestiie System; Diseases of the Pancreas- 
Diseases of the Lner; Diseases of the Urinary and Sexual Organs; Diseases of the 
Blood Forming Organs, the Blood, and Hemorrhagic Diseases; Diseases of the Duct 
lc»s Glands; Dme.iscs of Metabolism; Nutritional Disorders; Diseases of the Bones 
and Joints; Diseases of the Ncrious System; Diseases of the Skin; Diseases of the 
Eye; Gynecology. 
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Welcomed By Pediatricians 


Rich in Natural Vitamins A and D 

Mead’s Oleum Percomorphum makes it possible to prescribe natural vitamins 
A and D in the same ratio as they occur in cod liver oils * — but in drops dosage 
rather than in teaspoonfuls. Consisting of equal volumes of percomorph liver 
oil and cod liver oil, this product is so potent that it can be given in 1/100 the 
dosage of cod liver oil. * Each gram supplies not Jess than 60,000 vitamin A 
units and 8,500 vitamin D units (U. S. 1^. 


Convenient to Prescribe 

Realizing that physicians are accustomed to the decimal system, we have blended 
Mead’s Oleum Percomorphum to a potency 100 times that of U. S. P. cod liver 
oil, which has a vitamin A content of 600 units and a vitamin D content of 85 
units. For physicians who prefer cod liver oil we have also prepared Mead’s 
Cod Liver Oil Fortified With Percomorph Liver Oil (5% percomorph Ever oil) 
having a vitamin content 10 times cod liver oil. * Thus the physi- 
cian can conveniently prescribe vitamins A and D in any required 
dosage, in convenient ratio to an acceptable standard cod liver oil. 

Greater Economy per Dose 

The pioneer work done by Mead Johnson & Company in improv- 
ing the quality of cod liver oil is too well known to need reitera- 
tion. The accompanying chart, however, shows how successfuUy 
we have striven, all trough the depression, to reduce the cost of 
vitamins A and D to the patient. All factors concerned in the 
production and marketing of Mead’s Oleum Percomorphum are 
under our control. We are hopeful that by wholehearteci endorse- 
ment of these new Mead products, the medical profession will 
make it possible for us, during the next few years, to make the 
patient’s "vitamin penny” stretch stiE further. 
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emulsion. It assures uniform action from every iloseTAgarol 
is such an emulsion of mineral oil ami agar-agar with phenol- 
phthalein. It pours freely as a goodTmulsIon should. It mixes 
readily with liquids and stays mixed without "cracking.” 
' In thelelief of acute constipation and in the treatment of 
' habitual constipation, Agarol affords proved efficiency, 
consistent reliability, combined with palatability that only 
purest ingredients can give without artificial flavoring.let us 
[ send you a trial supply. Please ask for it on your letterhead. 
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’^ ieadiiy ^ assimi^le fat 

- - an essential in 

FEEDING THE PREMATURE 


TN a recent study of fat metabolism m infants, nf 

1 report that olive oil showed the highest percent retention (95.1%) of 
■*“ all fats studied but one. olein (97.5%). These authors found the fat 
of SIMILAC (which is 20% olive oil) showed a better percent retention 
(92 6%) than butter fat (88.9%)— and as high a retention as breast milk 


fat (92.4%). 

To quote these authors— “the differences in fat retention on these various 
fats as shown on normal infants are not great; for the normal infant it is 
probably immaterial whether he absorbs 85% or 95% of his fat intake. It 
seemed possible, however, that in subjects who have difficulty in fat assimi- 
lation, such as premature infants, the observed small differences might 
become large differences. A few observations made on premature infants 
and twins have borne this out — .” 

The observations referred to covered only three prematures fed on differ- 
ent fats, but showed an average of 78.4% retention for olive oil as com- 
pared to only 52.5% retention for butter fat. 


♦Holt, Tidwell and Kirk, Studies on Pat Metabol- 
ism in Infants— Acta Fediatrica, Vol. XVI> 1933. 


SIMIIfiVC 

has given noticeably good results in 
feeding the premature infant. _ One 
of the reasons lies, as here pointed 
out, in the composition of its fat. 
Another reason is its consistently 
zero curd tension. The finer the 
curd tlic greater the surface area. 
The greater the surface area the 
more exposed are the fats, carbohy- 
drates, proteins and salts to the di- 
gestive enrymes. Result . . . the 
food substances arc more quieWy 
and readily utilized. 

SIMILAC i> mode from frmh «kim 
milk (enrein modified) with added 
locto»c, *nlts, milk fnt, i»nd vefic* 
table and cod liver oils. 



The fact that SIMILAC is well assimilated by the immature 
digestive tract of the premature indicates how entirely suit- 
' able it is lor all those infants who are deprived of breast milk. 

R DIETETIC LABORATORIES, Inc., Columbus, Ohio 
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WIND SUCKING 

"iriiiil siicL-ing . . . line to use of nipple ahich 
iliH’S not conform to the shape of the infant's 
month. * jioLT kso iloMnsji 

"If the habv sieallotis air nhile nursing and 
vomits, different nipple should be tried."** 

MOR**!., ,^^P HxLI. 

lljgeiii Bottles may iioh- lie Itad in llie llirec 
shapes of teats sho\en at the left. 
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CARELESSNESS 

''.\ipples that can be turned inside-out and 
easily cleaned should be seicclefl."*** 

Ilyscia Nipples can he easily inverted, also 
this «ide month hotlle has no shmildcr to 
collect dirt. 

^ NIPPLE COLLAPSE 

**J( is impossible to such on a bottle uithout 
mahingotnauim u/ticfi rof^apsvsosoft ntpp(e/‘^ 

»»M4> 4M» Hill 

Only the Ilypcia Nipple lias a rc-cnforced liasc 
that rcMsCs nipple collapse. 

• of lnfanr> and Qiildlirtod, York, 

Applclon-Ccnlury, 1933. 

**TJi<* Infant .*»nd Ynunjr Chifd. Plnbilclpliia. Satindern, 
1929. 

•** r«*rtlin^ and llir Nuiriiitmal Di«or(JfrB in Infanrj* and 
Oiddliood. I'hdadrlfdiiia. 1928. 

Tlir Infant anti Voting Clidd. Phtladclpliia. Saiindrrs, 
1929. 
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Ti'J »/rf liBiliJ Is nii/nti sf tit Unsitd Suta 
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MOUNTING EVIDENCE FAVORS 
NATIONAL BETA LACTOSE 


PHYSICIANS ASK: Are the improved features of 
, National Beta Lactose . . . greater 
' solubility and palatability . . . se- 
! cured without sacrifice of the 
physiologic virtues attributed to 
ordinary milk sugar? 

RESEARCH REPLIES: Yes . . . continuing his extensive 

studies in this field, Gerstley*finds: 

i 

; “In addition to a somewhat sweeter 
I taste and a definitely more ready 
I ! solubility, beta-lactose offers all the 

I advantages of alpha-lactose both in 

I j its effect upon the infant’s nutrition 

I and also its favorable influence upon 
* the hydrogen ion concentration 
j and the flora of the infant’s stool.” 

^ ‘(Gcrsticy, J. R., Artb. PtdtaUf 52:561* Aug. 1935.) 

J 

j SPECIFY THE IMPROVED FORM OF MILK SUGAR 

NATIONAL BETA LACTOSE 

1 

Vor samples and authoritative clinica! data UT/te 

NATIONAL MILK SUGAR COMPANY, Inc. 

i Dept. JP.26-B, 350 Madison Avenue, NewYorkjN.Y. 

! 
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THE NATURAL 
VITAMIN POTENCY 
OF 

COD LIVER OIL 

WHITE’S COD LIVER OIL 
CONCENTRATE 

Promoted 



PfhicaUjr 


Cod liver oil — the best known source of vitamins A and D — has a proud clinical 
heritage extending over generations. 

Now, by a special process developed in the White Research Laboratories, the dis- 
advantages of bulk and taste have been removed, and we present a potent, palatable con- 
centrate of cod liver oil vitamins in convenient 

LIQUID . TABLETS . CAPSULES 

Each of these three economical dosage forms presents the natural vitamins of cod 
liver oil, not fortified by materials from other sources, and in the special relationship of 
A to D characteristic of this world-recognized therapeutic agent: cod liver oil. 

White’s Cod Liver Oil Concentrate is 100 times the potency of cod liver oil,"^ and 
uniformity of potency is assured by biological assays, for both A and D, repeated at 
every important step throughout the manufacturing process. 


1 tablet equal to one teaspoonful.* 
Suitable for children and adults. 






2 drops oqvnl 
to one trn- 
.s p o o n- 
ful.* S u i l- 
able for In- 
fnnls. 




COD LIVER OIL 
CONCENTRATE 


Tablets 






Capsules 


Each capsule 
equal to 4 <r. 
t e a .s p o o n- 
fuls.* Suitable 
where larger 
dosage is indi- 
cated. 


■r.S.r.. coo units xitanin .i, S5 units vitamin D. 


incorporated 

Newark, N. L 
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PROTECTING THE 

EXPECTANT MOTHER 



^^^SoRMAi- PREGNANCY tiRS its disturbances. During the first half of preg- 
nancy the woman’s metabolic rate is not changed. After the fourth month it 
gradually increases to 23 % above her norm. Caloric increase in the diet is thus 
nccessar)' after the fourth month. 

But vomiting of pregnancy interferes! The condition is looked upon 
today as a disturbance in carbohydrate metabolism. Upon this assumption is 
based the present-day treatment by carbohydrate diet. The early introduction 
of small carbohydrate meals at 3 hour intervals helps prevent this disturbance. 
Karo added to foods and fluids prevents glycogen depletion and ketosis. 

The enlarging of the uterus further produces reflex vomiting and unless 
carbohydrate is taken throughout the day to maintain the blood sugar at a 
high level, ketosis results. This aggravates the vomiting, frequently beyond 
control, because of the inability of the damaged liver in pregnancy to resist 
ketosis.’ Karo helps provide the expectant mother with readily assimilated 
sugars preventive of ketosis. Karo consists of dextrins, maltose and dextrose 
(with a small percentage of sucrose added for flavor), not readily fermentable, 
rapidly absorbed and effectively utilized. 

B Corn Products Consulting Service for 
Physicians is .available for further clinical in- 
fiirmation regarding Karo. Please Address: 
Corn Products Sales Company, Dept, p. 2 , 
17 Battery Place, New ork City. 




advehtisesients 
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Simplified... 


your problem 
a scientifically varied 

diet for INFANTS 




eo^- 


You recommend spinach for little babies because 
it’s rich in iron. And carrots because they’re a 
good source of Vitamin G. And peas because 
they contain quality protein. 

Now . . . because Libby’s Homogenized Foods 
for Babies are available in combinations . . . these 
three vegetables are combined in one tin, giving 
infants a well-balanced combination of minerals, 
vitamins and other food essentials all at one meal ! 

Leading pediatricians formulated six of these 
balanced combinations for Libby’s Baby Foods. 
They simplify the doctor’s problem of prescribing 
a varied diet of solid foods for supplementing the 
infant’s milk diet, .“^nd it’s much more economical, 
too, for mothers to follow your instructions. 

Special Homogenization jnakes these Baby Foods 
easier to digest. 

1 .ibby uses a special method of Homogeniza- 
tion to make baby foods smoother, finer, easier to 
digest than the most carefully prepared strained 
foods . . . and more nourishing, too. Because these 
foods arc easier to digest, they may be fed weeks 
earlier than strained foods. 


of prescribing 



SIX Balanced 


Baby Food Combmafi’ons 


1 1 1 Peas, beets, asparagus tips 

2 

Pumpkin, tomatoes, string beans 

3 

Spinach, carrots, peas 

4 

Cereal . . . whole milk, whole 
wheat, soy bean flour 

5 

Prunes, pineapple juice, lemon 
juice 

6 

, Soup . . . tomatoes, carrots, celery, 

1 chicken livers, barley, onions 


For interesting paper, “Nutritional ins- 
pects of a Varied Diet for Infants”, write 
Libliy, MtNciIl .v Lilibi, Research Labora- 
tones. Dept. Jl’-a, Chicago. 



H o m 6 g' e n i z e d 

FOODS 

FOR BABIES 
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CARTOSE 



sales multiplying ra pidly 


Each month a new high in sales is recorded. December 
1935 reached totals that make it the greatest month in 
the histoo’ of the company. 


Many prominent physicians 
are congratulating us on the 
remarkable success of Cartose, 
and commend its fine quality 
and the consistent ethical 
policy of the company. 

The physicians, who have 
closely observed Cartose, in- 
stantly recognire the impor- 
tance of 

— its new standards of bacte- 
rial purity 

— its constant and uniform 
composition 


— its ease of digestion and 
spaced absorption 

— its purity and color revealed 
in clear glass 

— its freedom from laxative 
substances, resulting in nor- 
mal bowel conditions and 
soft stools of good color. 

Salts and other substances, 
largely unidentified, in vary- 
ing proportions, in some sug- 
ars and syrups may upset 
entirely the feeding results. 
Cartose* is made especially 
for infant feeding. 


'A mixture of maltosc-dcxtrin-dextrosc-sucrose carbohydrates. 


HIDEX 

— a high dextrin dextrin-maltose powder 


provides a slou'Iy digestible and relatively non-fcrmcntahle addi~ 
tion to milk for infant feeding. Because of its high dextrin 
contait, it has an especial advantage in the presence of diarrhea, 
and in cases tvliere intestinal disttirhances arc due to excessive 
fcrmaitation. 


SCIENTIFIC SUGARS CO. 

Indianapolis, Indiana 


•DetUfnt— ^ ^ 



' abvertisbaients 
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HCT Wgtow^^ 


THEY HAVE STOOD 
THE TEST! 

I Two scientifically sound, carefully 

W prepared products for infants, 

\\ conceived and manufactured for 

^ physicians’ use, and placed in 

their hands to be judged solely at 
the Bar of professional opinion- 


Descriptive matter, and samples of Lactogen and Hylac will be 
sent gladly to physicians. Mail your professional blank to — 

NESTLE’S MILK PRODUCTS, Inc. 


155 East 44th Street 


Dept. LH 


New York City 


(L QumhiplsiL (fkadJonA. 


for use of 


/ CROOKESJALIBUT LIVER OIL 


^Thrcc minims, of Crookes Hali- 
but Liver on equal the Vitamin 
A potency of 7^4 tcaspoonfuls 
o! u.S.P. Cod Liver Oil (roused 
[ 1P34> and of 420 units of Vita* 
\ min D. No other H.L.O. sue- 
[V^pasies this potency. 


Crookes special no-solvent cx- 
itaciion process leaves the nat- 
ural vitamins tntaa. 


itSA. 3S''iii~syo'n>«ti 


Lixets (No«hcfn Witctj only) 
arc carefully selected. 


Triply assayed, b/olosically, 
spectroscopically and colotimct- 
rically. Minimum guaranteed 
I ?”*)' primed on each box . , . 

Vitamin A 94,000 units. Vita- 
1 min D 2500 units. 


Fishy taste is absent ... no nau- 
sea or gastro-intestinal upsets. 


Crookes Halibut Liver Oil Is 
' available In 3 minim capsules 
aval and round. In boxes of 25 
and SO; bottles of 500. Also In 
bottles of 10 c.e. tuid 30 c.c. 
Send for sample and literature. 


CROOKES LABORATORIES, Inc. ▼ T?r45rTT!^H5TrY. 


HLJP-2 
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Eli Lilly and Company 

FOUNDED i 8 76 

!Makers of D\iedicinal Products 



Widespread clinical application has demon- 
strated the effectiveness of Merthiolate as 
a first-aid antiseptic. It is admirably suited 
for use inmanysui^ical fields.f Merthiolate 
(sodium ethj'l mercuri thiosalicylate, Lilly) 
is an organic mercurial compound. For 
special application in medicine and surgery, 
Merthiolate is incorporated in a colored 
alcohol-acetone-aqueous tincture, in an 
ointment base,in a water-soluble jelly, and in 
a modified grcaselcss cream. Salient points: 

1 . germicidal aclim'ly. z Rapidity of disui- 
feclwii. 3. Sustained action. J. Rissne compatibility 


Prompt Jllteiiliou Qivcu to Professional Onejuirics 

principal offices and laboratories, INDIANAPOLIS, INDIANA, U.S.A 




advertisements 
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The Margin 
of Safety 

Cannot Be Too Wide When Feeding Infants. 

Reduee the Chances of Intestinal Fermentation 

By Using the Natural Unrefined Sugars in 

MELoTOSE No. 1 

Pure Ripe Banana (Dry) 

^ This product contains a combination of unrefined fruit 
sugars which not only have definite value in that form 
of Chronic Intestinal Indigestion kno^vn as Celiac Dis- 
ease, hut have also been used with good results in most 
types of diarrhea due to inability to digest properly the 
usual carbohydrates. 

9 The foregoing suggests the use of MELoTOSE No. 1, or 
combinations of MELoTOSE No. 1 and other commonly 
used carbohydrates, in the formulas of normal infants. 

% MELoTOSE Nos. 1, 2, and 3 are strictly ethical products. 



SAMPLES AND LITERATURE ON REQUEST 

Food Concentrates, Inc. 

care of United Fruit Co. 


Pier 3, North River 


Ne>y York City 
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I 'CIA : — : ' 

PROLONGED DIRECT 
INHALATION 


There is no more direct means of treating cer- 
tain respirator}' diseases than by inhalation. 
\''apo-Cresolcnt — specially prepared cresols of 
coal tar — offers prolonged inhalation. The 
medication is carried in high concentration to 
the inflamed mucous membrane. Decades of 
use have proved its value in conditions where 
an inh.alant is indicated. .Antispasraodic, sooth- 
ing, penetrating. Prescribed for the relief 
of paro.\}'smal cough and dsspnoea as in 
WHOOPING COUGH, CATARRH.AL 
CROUP, and BRONCHIAL ASTHMA; 
Cough in Bronchopneumonia and Bronchitis 
and for chest colds. 

l>amp typo cud eloctric vapori2cr. 

Special dijcount to phjTiicians. nurses, hospitals. 
Write for booklet ** Effeciire Inhalation Therapy.** 

VAPO-CRESOLEXE CO, 62 Cottlandl Strctl, New Yort, N. Y. 

KAME 

ADDRESS 


Exchange Your Old 
Copies for a Bound 
Volume 

Send us your old copies of THE JOUR- 
NAL OF PEDIATRICS in Volume- 
Sets (January to June, or July to De- 
cember inclusive) and S3.00, and we 
will send you the same volume in 
BOOK FORM; bound in durable cov- 
ers, for your permanent library. We 
can supply missing numbers. Single 
copies, 75c; complete volumes, 58.50. 
Two volumes each year — six numbers 
to a volume, 

THE C. V. MOSBY CO.MPANV 
3523 Pine Blvd., Sr. Louis, Xfo. 



irnoMt i lOWMoe • KWA itAn ceuttt 





1I2 pages, 0’’xSlA", illustrated, bound In 
blue cloth, in attractive jacket. S1.50 post- 
paid. 


D O YOU feel the need for a book 
on child feeding to supplement 
your counsel to mothers? 

Here is a practical, authentic book 
that really can be helpful, for it deals 
minutely and understandingly with ev- 
ery phase of child feeding: food prep- 
aration, meal service, eating, and a 
whole year’s menus and 150 proved 
recipes. 

Pediatricians advise us that they like 
the book, in these terms: . specific, 

scientific, and therefore of immense 
value ” — . just the thing I have been 
wanting to recommend to my moth- 
ers . .” — . very practical sort of book 
for young mothers . . based on 

sound feeding principles . .” 

T he author brings to the book: her 
experience as a teacher of foods 
and nutrition, her excellent training in 
food preparation and _ experimental 
cookery, and, even more important, her 
first-hand knowledge of feeding pre- 
school children acquired through many 
years at the Iowa State College Nurs- 
ery School. 

COLLEGIATE PRESS, INC. 
AMES, IOWA 



ADVEETISEMENTS 


15 





S.M.A • was FIRST made ANTIRACHITIC 

Ever since 1914, S. M. A. has contained enough 
Vitamin D activity to prevent rickets and spasmophilia 


Vitamin D is one important factor in infant 
nutrition but it is not nevr to the many thou- 
sands of physicians vrho have prescribed 
S M A. (containing Vitamin D) dunng the past 
twenty-one years 

Vitamin D is only one of the many features 
of S M A The fundamental idea behind S M-A 
IS that breast milk from the normal, 
completely nounshed mother is the 
ideal lood for the human infant. That 
IS why S M A is maoe to resemble 
breast mill- in percentages of carbo 


hydrate, protein fat and total salts (ash) content, 
and v/hy even the chemical and physical 
constants of the fat in S M. A. are like those of 
breast milk fat. 

Physicians from coast to coast, in city, tovm, 
and village, are prescnbing S M A today — not 
for any one of its many desirable features, but 
because all of them combine to pro- 
duce excellent nutntional results 
more simply and more quickly. 




May we send literature and samples'^ 


*■ for Infant*— from taberco 
eowa'mjJk the fat of which Is replaced 
l»»'°EscaIly 

and . . . « ' 

rachitic fox* . , 

It is eti^nt r m ^ ^ ^ 

of protein 'i . a . ‘ 

coartarts ' • . 


S.M.A. corporation a CLEVELAND. OHIO 
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INFANTS FED ON LACTOSE POSSESS MORE LIVING 
TISSUE THAN INFANTS FED ON VEGETABLE SUGAR 


One thousand average infants 
(not selected) were observed by 
Jarvis^over a two-year routine 
period, while being fed cows’ 
milk modified with lactose. It 
was found that the lactose- fed 
infant possesses more living 
tissue than the infant fed on 
vegetable sugar. This was 
confirmed by laboratory e-xperi- 
ments on rats. 

Milk Sugar is a safe and sat- 
isfactory carbohydrate for use 
in the modification of cows’ 
milk. Merck Milk Sugar has 
been relied upon by physicians 
for more than 40 years. It is of 
the highest purity and is pro- 
duced under strialy sanitary 
conditions by MERCK & CO. 
Inc., tAtniufacturir.g Chemists, 
Raliw.ay, N. J. 






; YOU SPECIFY THE STANDARD WHEN YOU PRESCRIBE ” 


:M,ERCK^ . .-' V 
> MILK SUGAR 


"i 




Ytri r St' (jr lit pttai 
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# Mnn> pli}sicians appreciate an evapo- 
rated milk that is nothing hut pure cows’ 
milk vdth half the water removed hj 
evaporation; nothing added, 

Thev arc «5pcclfving Lihbj’s Evaporated 
ISIilk Iiccau‘?c its nutritional values arc 
dcfinilclj know n and arc uniform. It per- 
mits a surer control of infant formulas. 

Eihhj’s Evaporated Alilk meets the 
rigid requiremciils of puritv and pood- 
nc‘'H set up bv the Committee on I'oods 
of the American Medical Association; 
wears the Seal of Acceptance. It can be 
bought in almost nn> neighborhuod, at 
lov* cost, "^cars of satisfied use tesiifj to 
its vMirth. 

Libby, MSNeill & Libby 

CHICAGO 


Notiung \nnnvl 
Lthh\ ]\ npornt/Hi 
^UlL IV ^impl\ pure 
roii-v* mi// Hith half 
the Kotrr rrmoird 
h rjtipomfion 



DOCTORS and BADIES 



That lo keep liaby 
^afe and healthy hot* 
lie* be »lerilized dailj . ' 


Nursing Bottles satisfy doc 
* * tors, nurses, babies and moth- 

ers on all these points- They are six sided out- 
side for easj holding and smoothl) rounded 
inside for thorough cleaning. The Pjrex 
guarantee insures against breakage from hot 
or cold water shock for 2 years. The wide and 
narrow mouth bottles come in both 8 ounce 
and 4 ounce sizes. 

DKiribolod bj Oiren Illinoi, C(o.« Company 

PYREX 

BRAND 

NURSING BOTTLES 
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INFANT FEEDING PROBLEMS 
















/ 





Scad for inccrcfdQf foMrf •brolofir' 
I7 fr e e co e m cu f dnwiop Id hiU 
color of 6«« cyM of Maolf, loinnbrr 
with xMKmnol dao 00 dwx cortcc' 
cioot. Sonpfet of MrHio** Food 
|J*d}y tcmoo m|ii«H. 


*N». l « • wnn ^ < #iiioww 
■MOkPN^ M<CM> « f «o 4 < 


It's usually soma nu- 
tiitjon.tl disturbance and 
f is generally susceptible 

k to dietetic readjustment. 

I The difficulty may be 

' twth ihcprotcm— orthe 

cream or the st.trch or 
the deetrms The b.iby 
in lybciinderfed.eithertoosmtllqu m- 
tities or too steak mixtures of food 
It It's die first c.tusc, less milk ttith 
Melbti s Food as the modifier m.ty be 
indic.tted to soften and m ikc the c.isc- 
in curds more dipcstible If the sec- 
ond. skimmed milk to elimin.itc the 
f.u and Mellin’s Food to maineun ca- 
loric requireanents If the third or 
fourth, Mellin's Ftxid because it is 
free from starch .utd is rcbtisely low 
in deurins If the fifth, more milk and 
a peneriius amount of Mellm's FoikI 
to strenptlieai tlicdicc 


MELLIN’S FOOD 


M«llia'a rnd-fnamd It Wmn •(•<>«« ton. oimt bcH iM Mhnt tarlcT xinind 

xArocmjMikHuluM 
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KNOX 

SPARKLING 

GELATINE 


ast* 
shows 

KNOX GELATINE 

V Greatly Reduces Curd Tension 
of Milk 

A coagulent was added to Grade A milk. 
The curd tension was 60.4. 

One percent of Knox Gelatine (plain) 
was added to the same grade of milk. 
The reading was 28.2, or a curd tension 
reduction of more than 50%. 

Knox Gelatine is an exceptionally pure 
product. It is of the same neutrality as 
certified milk and, like milk, has colloidal 
properties. In difficult infant feeding 
cases, one envelope (14 of a package) 
may be mixed with the day’s supply of 
food. 

+ As reported bejore the American Chemical 
Society, June, 1935. 


KNOX GELATINE LABORATORIES 
459 Knox A^enue, Johnstown, N. Y. 

Please send me clinical literature. 




f^ame . 


Address 


City. 


State. 
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One of a eerie* of adterti^emrnts prepared and published PARKE* DAVIS & CO. In behalf of the medical profession. 

TJiIb “See Vour Doclor” campaign Is running in the Saturday Erening Post and other leading magazines. 





^ ^ a 

'^ 2 ^ ^ ^ake6 


E don’t l.non' how many babies will be born 
in 1936. 

But we do know tbis: that today is the greateft 
imc to be botn since the wotld began. 

Fot the babies of 1936 have a far better chance 
of growing up to be sturdy and healthy than did 
theit patents . . . their big brothers and sifters ... a 
better chance, eten.than those born in 1935. Each 
tear, each month, medical science makes this a 
better wotld to come into 


Such are the gifts which modern medical science 
has in ftore for )our child— things which only the 
doftor can bring him. That’s w hy the doftor should 
pby an important part in jour babj’s life. That’s 
why he should see him at regular intcrsals— not 
juft when things go wrong 

Tlirough such an association, the doftor can 
bring to his tiny patient and friend a greater prom- 
ise of the moft precious of all heritages — if,!///, 
Lucky baby, whose parents guard that heritage' 



Steady, normal growth’ Todaj’s babj is far surer 
of it, thanks to modern knowledge of nutrition. 
Straight limbs, sound teeth, strong bones.’ Today 
thej’re every child’s birthright. And what about the 
diseases our parents used to think were an unavoid- 
able part of childhood’ Some of these, todaj’s baby 
need never base, and the hazards in others hate 
been greatly reduced. 



PARKE, DAVIS & COMPANY 

CrmolT* >IICHtRAN 

World's Lcr^tst Makrrs oj 
Pharr:aefuttcal and Biological Products 
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# " 

mounting number of 
requests for the new Dryco 
Vest Pocket Infant Feeding Schedule is 
convincing evidence of its practical value as 
a guide to more successful infant feeding. 
Busy physicians particularly appreciate its 
convenience — its compactness — and, above 
all, the completeness of its information. 

It is distributed Jor professional use 
only. May we send you 
copies 5 
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NAyiTOL 


A potent, economical source 
of natural Vitamins A and D 


For those cases where the administration of a rich source of both 
Vitamins A and D is indicated. Navitol — a new Squibb Vitamin 
Product — has many desirable features. 

It is made from specially selected, refined fish liver oils — is as ricli 
in Vitamins A and D as halibut liver oil with viosterol and yet costs 
40 per cent less. Its vitamin content is derived entirely from natural 
sources and is protected by the special patented processes used in 
the preparation of Squibb Vitamin A and D products. 

Navitol is convenient to use and effective in small volume dosage. 
The oil contains per gram not less than 50,000 Vitamin A units 
and 10,000 Vitamin D units. Ten drops (or one 3-minim capsule) 
supply 8500 Vitamin A and 1700 Vitamin D units U. S. P. XI. 

Ibl fntf 


5-ce. botftc of oil (with dropper) $ .50 

50-cc. boHle of oil (wifh dropper) 3 .O 0 

Box of 25 gelatin capsules 

Box of 100 gclotin capsules 2.50 


Navitol is available through your pharmacist 
Descriptive literature upon request 

E RlSoyiBB SiSONS.NEW'YbRK 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 




sAoti£ci a ^ / 


Mothers repeatedly ask us the 
age at v/hich strained vegeta- 
bles should become a part ol 
the baby's diet routine. But 
vre don't answer! 

We explain that opinions 
vary; also that different babies 
have different requirements. 
And we make it clear how im- 
portant it is for the mother to 
ask her doctor not only what her 
baby should be fed, but when . . . 

Incidentally, it has been in- 
teresting to us to note a gradual 
change in pediatric opinion on 
this question, since the Gerber 
products were introduced. 

Eght or ten years ago, the 
age ol eight to ten months was 
regarded as early enough to start 
strained vegetable feedings. 
Year by year, the consensus of 
Slra\ncd Vrge- 


Soup . . . 
Tomalc^t . . . ^ 
Gre*nB»an«, . 

. . , Car* 
ro\* . . Trunet 
Spinach . . . 
Teat . . 
cant. 

C«rea) . 
andlO'^>ct cans 


Kr:i 


medical opinion has lowered 
the age limit — to six to eight 
months, four to six months, and 
frequently, considerably less. 
Many pediatrists have used 
Gerber's Strained Vegetables 
and Cereal in bottle feedings at 
very early ages, with highly 
satisfactory results. 

Gerber'sStrained Vegetables 
are ideal for use in bottle feed- 
ings, diluted vrith milk, or the 
baby's regular formula, 
"Shaker-cooked" by the exclu- 
sive Gerber process, the entire 
contents of each can are thor- 
oughly and evenly cooked. 
Strained much finer than is 
practical in the average home, 
these products provide re- 
quired bulk v/ith coarser ir- 
ritating roughage removed. 


Many physicians have written 
us expressing their satisfaction 
vrith the results in cases where 
they have used the Gerber 
products in this manner vnth 
very young babies. 

• Free to Physicians — /or 
distribution to mothers 

"Baby's Boot/' by i jy — 

HanietDavis, R.N., 

saves the phyri* 

ciaa’s time by an> Vf H 

BWerin? everyday 

questions asked by 

mothers about f, 

ronUse baby care. 

32attractivepages. 

Supplied free la Kib'/s hock 
quantity. Coupon 
below will bring 
specimen copy for your inspection. 

Gerliei?’® 

Shater-Cooked Strained Foods 
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CFJ ITA\IJC ACtD MERCK 
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and as an addition to Sippv and other Vitamin Deficient Diets 

Literature on request \ 

illERCK & CO. Inc. Manufacturing Chemists RAHV^'AY. N. J. I 


ADVERTISEMENTS 


Amniolii 

ESTROGENIC SUBSTANCE 

c£c4uca£^ 


A CONSTANTLY ACCUMULATING NUMBER of re- 
ports of clinical studies have served to confirm 
the value of Amniotin. It may be depended upon 
to produce eminently satisfactory results in the 
following conditions: 

To relieve symptoms of the menopause (natural 
or surgical) ; for gonococcal vaginitis in young 
girls; senile vaginitis; functional dysmenorrhea; 
certain cases of frigidity ; for stimulating develop- 
ment of secondary female sex characteristics; for 
missed abortion ; delayed labor ; breast hyperplasia 
(lobular type) ; involutional melancholia. 

Amniotin is highly purified, accurately assayed 
and available in a variety' of dosage forms: 

AmnloKn In Oil (for hypodermic use) — 8000 Interna- 
tional units per cc.; boxes of 3 1-cc. all-;;Iass ampuls; 
2000 International units per cc.; boxes of 6 and 100 
1-cc. all-filass ampuls. 

Amniotin Capsules (for oral use) — 1000 International 
units per capsule; boxes of 20 and 100 capsules. 
Amniotin Pessaries (vaginal suppositories) — 2000 
International units per pessary; boxes of 6 pessaries. 

Also Available 

Follutein — A stable and liiphly purified preparation of 
the anterior pituitary-like factor from human prcfinancy 
urine. Dispensed in sterile glycerin solution in 1-cc. 
\ials containinR 500 rat units and a d-cc. vial of diluent 
.and 2-cc. sials containing 1000 rat units and an 8<c. 
sial of diluent. 

Anterior Pituitary Extract Squibb — A physiologically 
assajed alkaline aqueous extract of the anterior pituitary 
glands of cattle; contains gross th, thjrotropic and sex- 
complcmeistaty factors. Supplied in 10-cc. sials con- 
taining too grossth units. 

Literature arailehle to phyttciarit an requett 

ERiSqjjibb &. Sons. New York 
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-■-housands of physicians now 
depend upon Neobovinine with Malt 
and Iron for rebuilding the strength of 
convalescent or “run down” patients. 

464 mgm. of Iron per 100 cc., 
Liver E\tract of proven potency. Malt 
Extract and Vitamins B and G in such 
proportions as to insure effective treat- 
ment in secondary anemias! These con- 
stitute its simple formula. 

In addition, Neobovinine with 
Malt and Iron is palatable, easily ad- 
ministered and reasonable in price. 

★ 

Samples free on request 

IVeohoviliine 

813 f !\IcCormiclc Boulevard 
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IMMUNE GLOBULIN 

(Human) 

/^ederle 

PLACENTAL EXTRACT-MEASLES MODIFIER 

C onvalescent measles serum being difficult to secure, the 
presumption that parents are immune inspired McKhann & 
Chu to employ placentas with the contained blood for the ex- 
traction of measles-protective substance. Lederle service for 
obtaining adequate supplies of properly handled placentas is 
now perfected. Mothers are required to be Wassermann-negative 
although it is inconceivable that any infection could survive 
the processing. Immune Globulin Human Lederle is carefully 
standardized. 

McKhann reported as result of commercial extract xqy cases 
(73.3^ protective, 13.4% modified, and 3.1% failed) . 

Following this Eley in the New England Medical Journal of 
August I, 1935, published a comparison upon which the 
following statistical chart is based. 

The new method of refining Immune Globulin Human Lederle 
has greatly lessened the possibility of reactions. 

^ MEASLES ^ 

COURSC OF OISCASE AFTER EXPOSURE IN UNMODIFIED AND MODIFIED CASES 
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with a written prescription 
for the genuine Ahhott’s 
Haliver Oil with Viosterol . . • 

• Products supplying Vitamins A and D 
var^' in potency. And, since no quick, simple 
t&st for vitamin potency exists, patients 
should not be permitted to buy blindly. 
Tlicy need the physician’s competent guid- 
ance in making this sort of purchases. 

One way to see that your patients receive a 
carefully assayed product is to write your 
prescriptions for Haliver Oil with Viosterol 
-and to specify Abboll. Three or more ri^d 
assays (colorimetric, spectroscopic and bio- 
logic) establish the Vitamin A potency, and 
a hio-a.ssay the Vitamin D content of each 
lot of Abbott’s Haliver Oil wth Viosterol. 
Moreover, samples of representative lots are 
kept to be bio-assayed at regular intervals. 
Tlie entire production of Abbott’s Haliver 
Oil is in Abbott’s own complete control— fur- 
ther a.ssurance of high quality in the product. 


blindfold 



• Prescribe Abbott’s Haliver Oil with 
Viosterol* with full confidence in its potency 
whenever Vitamins A and D are indicated. 
Abbott Labobatobies, North Chicago, HI. 

• • • 

In boxes of 25, 100, 250 S-minim capsules, and in 
5-cc. and 50k:c. vials nnth special droppers. Abbott’s 
Haliver Oil Plain, for Vitamin A deficiencies, boxes 
of 25, 50, 100, 250 capsules; 10-cc., 50-cc. bottles. 


ABBOTT'S HALIVER OIL 
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THE HOUSE OF HEINZ 

will never let you down 



Y OU’VE learned from your own experience. Doctor, that foods 
bearing the Heinz 57 Seal of Quality are tire best tasting, high- 
est quality produCTs that money and skill can produce. Your grocer, 
who has sold Heinz foods for many years, will tell you the same 
thing. When you recommend Heinz Strained Foods to your patients, 
you Can be sure that you have recommended as fine, safe and whole- 
some foods for infants and invalids as can possibly be made. The 
Seal of Acceptance of die American Medical Association’s Com- 
minee on Foods bears out these claims. Specify Heinz Strained 
Foods by name. The House of Heinz will never let you down! 


HEINZ STRAINED FOODS 





[ST] 


1 1. KINDS— 1. Strained Vegetable Soup. 
2. Green Beans. 3. Spinach. d.Cirrots. 5. Beets. 
6. Peas. 7. Mixed Greens. 8. Prunes. 9. Cereal. 
10. Apricots and Apple Sauce. 11. Tomatoes. 
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THE USE OP A BLOOD COAGULANT EXTRACT PROM THE 
HUJIAN PLACENTA IN THE TRBATIMENT OP HEMOPHHjIA 

R. Cakn'ok Elev. M.D., Arda Alde.v Greek, M.D., 

AKD Charles P. jMcKhakx, JI.D. 

With the Assistance of Israel Kapxick and Harriet P. Coadt 

Bostok, Mass. 

R ecently Sakurai^ called attention to the fact that the action of 
“placental toxins” in hringing- about the coagulation of blood 
was similar to the coagulants which have been made from animal 
tissues (Wooldridge,® Loeb,® Howell," Mills® and others). This inves- 
tigator extracted fresh human placentas with 0.9 per cent NaCl solu- 
tion. Tile slightly opalescent suspension of material obtained by 
centrifugation was effective in shortening the coagulation time of 
rccalcified oxalated blood plasma of rabbits and dogs. The toxicity 
of the extract for animals was found to run parallel to the coagulant 
power. The activity was weakened or destroyed by oxidation, heat, 
proteoljdic enzj-mes, and long exposure to air. The active principle 
was globulin-like in nature and contained 1.226 per cent phosphorus. 
When injected into the veins of animals in large amounts, it defibri- 
nated the blood and at the same time was excreted into the urine with 
its coagulant power retained. The oral or subcutaneous administra- 
tion shortened the coagulation time of the blood of animals in vivo 
and in vitro. 

The purpose of this communication is to record observations on the 
effectiveness of a tissue protein prepared from human placentas in 
the treatment of hemophilia. Studies have also been made in an at- 
tempt to determine similarities or differences in the coagulating action 
on the blood of this preparation with other animal tissue extracts. 

Before describing the technic which we have emploved in prepar- 
ingjlhis extract, it is important to emphasize the distinction between 

From tho Uppirtmcnt of roai.-itrlcs, StodloTl _ 

nn.l Int.intfl- Ho«pltal«. .iipaic.ai School anO the Children’.^ 

Till', aludy wan Mipportcl In part hv n crant fron, o 

NVn- Vor!,. ' me Commonwealth Fund of 
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this blood coagulant fraction of the human placenta and the antibody 
solution (“placental extract immunizing” or “immune globulin” 
[human] ) described by JIcKliaiiii and his associates® used for preven- 
tion or modification of measles and containing antibodies for polio- 
myelitis, scarlet fever, and diphtheria. The immunizing antibodies 
in the placenta may be prepared from placental serum as well as from 
repeated saline extractions of the organ. On the other hand, the blood 
coagulant fraction is definitely a protein derived from the placental 
tissues since placental serum contains but negligible cpiantities. The 
blood coagulant is a very insoluble globitlin being easily precipitated 
in isotonic saline at pH 5. The antibodies for virus diseases (polio- 
myelitis) are found in this and all other globulin fractions. The 
antitoxins (scarlet fever and diphtheria) are found in the more 
soluble pseudoglobuliu fractions made from extracts of the placenta.' 

PREPARATION OP BLOOD COAGULANT FROM HUJIAN PLACENTA 

Placentas obtained from nonsyphilitic and nontoxie women were 
used. When possible, all operations were carried out in a cold room. 
The placentas were ground in a food chopper and extracted with 
ice-cold isotonic saline solution. A second extraction was made with 
distilled water rendered slightly allraline so that the hydrogen ion 
concentration of the extract was about 8.5. The extractions were made 
by agitating the material for thirty minutes, and then filtering through 
cheesecloth. The extract was centrifuged to remove red cells and 
.solid material and was then acidified with 0.1 N hydroehloi-ic acid to 
pH 5 (blue green to bi’omeresol green after dilution with water). 
The heavj' floeculant precipitate, which settled out readily on stand- 
ing, represented the coagulant fraction. The precipitate was -washed 
twice with water to remove the hemoglobin and salt and was talcen up 
in distilled water and weak NaOH until the pH was about 7.5. Then 
0.2 per cent NallCO^ was added and the pll readjusted to 7.5. One- 
half per cent tricresol was added as a preseiwative although this does 
not guarantee stei'ility. The nitrogen concentration of the final solu- 
tion should be between 2 and 3 milligrams per cubic centimeter. The 
supernatant fluid fi-om this isoelectric precipitation could be used for 
the preparation of placental extract for immunizing purposes (‘‘im- 
mune globulin human”). 

The placental extract possessing coagulant activity was a turbid 
material of brownish color, which could not be put into true solution. 
It was precipitated in an acid medium, was difficultly soluble in dilute 
alkalies, and rapidly lost its potency in alkaline or acid solutions. 
The activity was greatb' impaii-ed by passage of the extract through 
Berkefeld or Seitz filters. The active material was also removed from 
suspension by passage throiigli a Sharpies centrifuge. The activity 
was destroyed by oxidation and by aging, particularly in the presence 
of fresh blood serum. 
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Since the placental extract does varj” in its coagulant activity, it 
has been found neeessary to check its potency frequently so that none 
but reasonably aetive extracts are used elinically. 

The potency of the placental coagulant may be tested in vitro by 
its effect on the clotting time of recaleified, citrated, bovine plasma. 
At least 0.3 per cent sodium citrate is added to bovine blood and the 
plasma removed by centrifugation. The plasma maj’’ be kept in the 
cold for tivo or three weeks if 1 :5,000.merthiolate is added. 

One cubic centimeter samples of the plasma are pipetted into small 
test tubes which have been thoroughlj^ cleaned and rinsed with iso- 



tonic saline before use. The plasma is allowed to come to room tem- 
perature. One-tenth of a cubic centimeter of the coagulant to be 
tested IS added to the plasma. To this and to a control tube is added 
0.3 c c of 2V, per cent calcium chloride. The time necessary to form 
a solid clot ,s ascertained. Determinations should be made in dunli 

cate, lemperature, acidity, and calcium chloride concentration L' 
lon» Iv 

If Iho ccnitrol rlol^; in fifteen minute'! Ilie tnlio i * i 
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time is longrer — for example, tliirtr minutes — the coagulant should 
clot the plasma in less than 5 minutes if it is to be regarded as suf- 
ficiently potent for use. 

EFFECT OF BLOOD CO,VGULA.XT 

'When tested, it was found that the extract, irhen added to drawn, 
fresh eitrated blood, shortened the coagulation time. Purtheimiore, 
the potency of the coagulant factor was found to be present even when 
the extract was employed in dilutions as hisrh as 1 :10,000. The I’ela- 
tion of the concentration of the blood coagulant extract to the coagu- 
lation time of reealeified plasma is shown in Pig. 1. and from this it 
can be seen that the coagulation time of both bovine and human 
plasma is reduced in the presence of the placental coagulant extract. 

As it has been suggested bj* Jlills^ and Loeb® that ti.ssue coagulants 
may possess some degree of specificity for the sj^eeies fi'om Avhieh 
they are derived, in vitro studies were made with recalcified, eitrated 
blood plasma from animals and humans. The reduction in the coagu- 
lation time of the human plasma was more marked when the placental 
coagulant extract was added. Similarly, the bovine lung extract was 
more cfTective in coagulating bovine plasma. Both extracts were 
made simultaueouslj' in an identical manner and were of the same 
protein concentration. (Table I.) This would suggest some degree of 
species specificity and that human tissue extract might be more ef- 
fective when employed as a coagulant in human beings. 

T.vblk I 

Co.\GVLATiox Time of ItEC.M.cinr.D Uu.m.ax or. Bomne CiTn.\TEr> Pl.\sm.\ to Which 
Boatxe Lust. Co.u:vi.\kt EXTr..\cT or. Pl.vce.vt.m. Co.\oul.\xt 
E xrn.vcr II.ss Beex Added 



TJME OP COAGULATION 

CONTROL 

Lirxr, EXTRACT 

APLEn 

placental ex- 
tract ADnnn 

Human plasima A 


1M5" 


Human pla.^ma B 




Itiiman plasma C 


2'05" 


Human plasma D 


2'OS" 


Borine plasma A 


r 0” 


Borinc plasma B 

H)’I5" 

rt.i" 

roo" 

Bovine plasma C 

12M5'' 

r2.'i’’ 

2Mfi" 

Bovine pla.»ma D 


Pin” 

2'IS'' 


To 1 C.C. of plasma iv.a.s .acUlcd 0.1 c.c. coapulant o.xtraot (containing 1.5 nip. X pei 
c.c.) and O.n c.c. 2.5 per cent C.aCl.. 


Observations on the coagulation time of both the venous and eapil- 
lary blood were made in rabbits by the intraperitoneal in.ieetion of 
1 c.c. amounts of the extract. Tlie coagulation time of the venous 
blood was determined by plaeing 1 c.c. amounts of blood obtained 
from the heart by a syringe into each of three tubes. The first tube 
was tilted at short intervals until coagulation was noted. The second 
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and third tubes ndiich ivere not agitated clotted more slowly. The 
mean of the second and third tubes was taken as the coagulation time. 
The coagulation time of the capillary blood was determined by the 
method of Petersen and IMills® using capillary tubes. The results 
showed that there was a prompt reduction in the coagulation time of 
the blood of rabbits as obtained from the lieaid and as obtained by 
pricking the ear. This reduction persi.sted for periods varjdng be- 
tween forty-eight and seventy-two hours. Following the administra- 
tion of large doses of placental extract in animals, Sakurai noted the 
development of a negative phase, i.e., a period of time during which 
the blood was rendered noneoagulable. Such a phase did not occur 
in our animals with the dosage which we employed. The reaction of 
the animals varied according to the mode of administration of the 
extract. Intravenous injection into rabbits, guinea pigs, and monkeys 
resulted in death of the animal from intravascular coagulation, where- 
as subcutaneous, intramuscular, or intraperitoneal injections in small 
dosages were not lethal but shortened the coagulation times of both 
capillai-y and venous blood for variable periods. Large doses had a 
slowly toxic effect on all of these animals. The character of this 
toxic effect will be considered in a subsequent communication. 

As the effectiveness of the material in reducing the coagulation time 
of the blood in animals had been demonstrated, it seemed desirable 
to note its effect in man. Therefore, after having determined the 
coagulation time of both the venous and capillary blood, 5 c.c. of the 
extract was administered orally to a normal individual after the man- 
ner as suggested by Jtills’ in the use of bovine lung extract. Thirty 
minutes later detenninations of the coagulation time of both venous 
and capillary bloods showed that the clotting time of the venous blood 
had been reduced from six and one-half minutes to one and one-half 
minutes and that the clotting time of the capillary blood had fallen 
from two and one-half to one and one-half minutes. Examinations 
of the blood ivere then made at hourly intervals, and at the end of 
five hours it was observed that the coagulation times had returned to 
fho normal levels. The duration of the effect in the normal human 
individual was thus found to be the same as iilills had observed under 
similar conditions following the use of bovine lung extract. 


OnSERVATIOXS OX PATIEXTS WITH IIE-MOPHILIA 


^Vhcn in vitro comparisons were made between the blood of normal 
individuals and the blood from patients with hemophilia, it was found 
that the blood of the latter group coagulated just as rapidly and 
efrectively as that from the normal group. 


Fifteen patients suffering from hemophilia have been given the 
blood coagulant extract prepared from human placentas in order to 
d.tmnine the efied of the human tissue substance on the coagulation 
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lime of tlie capillary and venous blood. In this series of eases the 
blood coagulant extract lias been administered in two waj^s, orally 
and intraiiuiscularly. 

The oral administration of the extract has been preceded by a 
period of fasting in order to lessen various digestive enzymes in the 
stomach which tend to destroy the coagulant factor. For this reason 
it has usually been given before breakfast and preceded and followed 
by a small glass of ice cold crater as this accelerates gastric motility. 
In view of the recent observations concerning the influence of oil of 
peppermint on the emptying time of the stomach,'’ we have added a 
few drops of the oil to the material at the time of ingestion. The 
extract has also been given orally in sodium bicarbonate and in 
alkaline carbonated water, and it would appear that it may be more 
readily absorbed from one of these mediums than from ice water. 
After the ingestion of the material it is advisable to allow from three 
to four hours to elapse before anj'thing else is taken by mouth. Older 
children and adults, particularly, have seemed more resistant to the 
administration of the extract by mouth than have younger children. 

The intranuEScular injection of a sterile form of the blood coagulant 
extract has been employed only in those patients who have failed to 
show any response to oral administration. The gluteal region has been 
the usual site of the injection, and in no instance has it been followed 
by a reaction that would contraindicate its use in this manner. Care 
should be exercised when the extract is injected as it may produce 
intravascular coagulation should any of the material be given in- 
travenously. 

When administered orally, the effectiveness of the coagulant factor 
can usually bo demonstrated within fifteen to twenty minutes by a 
reduction in the coagulation time of both the venous and capillai-y 
blood. The response following intramuscular injection, however, is 
slow, and several hours may be required before the full effect of the 
extract can be noted. 

The dosage and frequency of treatment cannot be stated in a cate- 
gorical manner as these may vaiy with each patient. In these studies 
we have given usually 5 e.e. orally, and, if there is no response, the 
amount is gradually increased by 5 e.e. until 15 to 20 e.e. are given. 
If there is still no response, from 10 to 15 e.e. are given two or three 
times in one day. Should the patient prove refractive to the oral 
administration, 5 c.c. of the extract are then given intramuscularly. 
In the majority of instances this dosage is adequate although on oc- 
casions it has beeii found necessary to inject 10 c.c. before a satisfac- 
tory response could be demonstrated. TThen more than 5 c.c. are 
given intramuscularly, it is advisable to inject the material into two 
sites. The duration of the effect of the extract, whether administered 
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orally or intramuscularly, varies mith the individual patient. There- 
fore, in order to determine the frequency with which the material 
should he given, the coagulation time of both the venous and capillary 
blood should be noted each day. In this manner the time at which the 
coagulation time tends to return to its former level can be determined. 

Eleven of the fifteen children with hemophilia who have been treated 
have shown a satisfactory response to either the oral or intramuscular 
administration of the extract as evidenced by a reduction of the 
coagulation time to within ten minutes, which we have taken as the 
upper limit of normal. Altliough in the other four instances there was a 
reduction in the coagulation time, the end point was not sufficiently 



low for us to consider the effect as satisfactorj- as in the other group 
of cases. TJie effect of the blood coagulant extract by oral and intra- 


muscular administration is .shown in Table IT. S. C. (Case 6) failed 
to respond to the oral administration but showed a prompt reduction 
in the coagulation time when the extract was given intramuscularly 
It will be noted in Cases 11 and 14 that, although there was a marked 
reduction m the coagulation time, we were unable to reduce it to 
within imrmal limits. It should be pointed out that patients with 
hemophilia may sliow a variable response to the extract This was 
lr«o i,, 2. 9, „„,I ](, n,. This prob.blv 

. 1 . 1 ,. to n ,h-hy,;l o,„|,l.v„,~ „t |l,o sfomacli or tbe remit of too, 
»o,.„„.„ of ,„o evtroot fro,,, tbo g.,stroi„,co,I„ol tmet 
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In Figs. 2 and 3 the reduction in the coagulation time of the capil- 
lary and venous blood when the extract was given orally with cold 
Avater is illustrated. Fig. 4 shows an immediate response when extract 
Avas given in cold alkaline carbonated AA-ater after there had been no 
response Avhen the substance Avas gii’cn in plain cold Avater. 

Inasmuch as large closes of placental extract in animals mny result 
in a phase during Avhich the blood is noncoagulable. the question has 
arisen AA'hether or not the placental coagulant extract can be admin- 
istered repeatedly over a long period of time Avithout danger to the 
hemophiliac patient. The reports of tAi'o eases in detail Avill illustrate 
the amounts Avhich have been given OA’er a period of time. In both 



of these patients, ingestion of the extract at proper intervals has 
permitted the child to lead a normal, aetir'e life, despite minor cuts 
and abrasions AA'liich prcA'iously had been incapacitating. 

C.ASE 1.— (Case 1, T.ablc II.) G. If., a AA’liite male cliild, eleven years old, w.as 
first admitted to the liospital at the aRC of two je.ars on account of prolonged 
bleeding from the tongue. Tlic patient Iiad bitten Iiis tongue, and bleeding bad 
per.si.'tcd in spite of local applications of various hemo.static agents. Three blood 
transfusions were nece.s.sary to control the liemorrliage. The family history showed 
that one maternal aunt had had a. m.ale infant Avlio died with hemorrhages and that a 
.second male child had a marked tendency to develop hematomas and to bleed pro- 
fusely following slight trauma. The past liistor}- of the patient revealed that black 
and blue .spots or raised bumpi were easily produced by any type of injury. In 
view of the family history, clinic.al course, and hematologic studies, a dingno.si.s of 
hemophilia was made. 
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Piom Xovember, 1930, until Decemljer, 1934, the patient ivas treated by protein 
sensitization as advocated by Vines and Alills. During tliis time he appeared to be 
slightly improved although he continued to develop hematomas and hemarthroses 
from trauma and to bleed from loose, carious teeth. 

Since December, 1934, the patient has received the placental coagulant by mouth 
in doses of 5 c.c, tivice a week. The effect of a dose of extract by mouth is shown 
in Dig. 2. Frequent determinations of the coagulation time of both the venous and 
capillary blood throughout this period have shown them on each occasion to bo within 
normal limits. In a period of seven months the child has received by mouth 650 
C.C. of jilacental tissue coagulant without untoward effect. The clinical course has 
been uneventful, and quite in contrast to previous years which had been marked 
by the development of hematomas following slight trauma. On account of the 
ease with which hemarthrosis occurred, the patient had been unable to enjoy the 
usual activities of a child. During the past seven months he has participated in 
various forms of school activities, obtained a bicycle, and has enjoyed the usual 

LUNG AND PLACENTAL EXTRACTS 

RS. 

« • VENOUS 
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winter sports of his locality. On one occasion he pierced his tongue with a fork, 
producing four puncture wounds. This accident was not followed by hemorrhage. 
Formerly the loss of a carious tooth was accompanied by prolonged bleeding from 
the cavity, but this winter such unpleasant features have been absent. 


C.\sr. 2.— (Case S, Table IT.) il. E., a white male child, was first admitted to 
the ho.spital when thirteen months old, on account of a marked tendency to develop 
ccchymotic areas and to bleed profusely after slight trauma. There was no family 
history of hemophilia. Following circumcision at one week of age he bled pro 
fusely and had required several blood transfusions. Thereafter he showed a tendenev 
to bleed for prolonged periods following slight trauma. The coagulation time of 
both the venous and capillary blood was prolonged. A diagnosis of hemophiUa was 
made. Since the age of fifteen months the patient has receive 1 ,1 . i 

in a do.age of .I c.c. by oral administration al rwrious 

Si .“"'J sr,,:: 

“ 1,5 
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on two occasions l\o lias suffcre4 from lacerations of the face. Small ecchymotic 
areas have occurred occasionally. Tliis child has received over 250 c.c. of placental 
coapulant during fliis period. 

As the result of the experience with these two patients, it seems 
quite likely that the placental blood coagulant may be taken without 
detriment over a considerable period of time by the hemophiliac pa- 
tient. Ilowever, before drawing too definite conclusions on this point, 
it will be necessary to obtain information on a larger series of cases. 
Whether a toxic effect would follow repeated doses in the normal 
person has not been satisfactorily established. 

Whether or not the blood coagulant extract which reduces the 
coagulation time in hemophiliacs for periods as long as five to nine 
days will have an effect in arresting internal hemorrhages in these 
patients remains to be seen. 

While the data herein reported are suggestive, they do not ansiver 
definitely the question as to whether the homologous nature of this 
coagulant renders it superior to the animal tissue coagulants now 
available. Hills was able to shorten the coagulation time of the blood 
in hemophiliac patients by the oral administration of bovine lung 
tissue extract, but this shortening was of only a few hours' duration. 
The brief duration of the effect of lung extract has been confirmed 
by trial of a commercial preparation of lung extract as well as by 
bovine lung tissue coagulant prepared in our own laboratory (Table 
IQ). The results with a heterologous protein derived from bovine 
lung tissue are in sharp contrast to the more prolonged effect follow- 
ing the administration of the homologous tissue extract derived from 
the human placenta. 

Table III 

Bovine Lung Tissue Gi.oucli.n- ; Effect ix P.vtif.nts With IIemowiilu 


XAME 

DATK 

MKTllOn 

or 

AUMTKIS- 

THATIOK 

UOSAOK 

IN C.C. 

COACri.ATION TniK 

yom: rrniop 

COAGULATIO.N TIME 
AFTEK TKEAT-MENT 

PUnATlON 

OF 

KFFECT 

CAP. 

VE.\-. 

CAI*. 

VE.V. 

.1. Me. 

2/2/:;r, 

Oral 1 

5 

«'30" 

30' 

4'4,5" 

0' 


1?. Sm. 

WsSm 

Oral 

5 

1.5' 

oo 

(!'20" 

■tO’ 


R. Kp. 


Oral 

5 

15' 

1FPM 

30' 

I'lO' 


M. E. 


Rectal 


1.'!’ 

1«lM 

3.T 

2 ■’30' 


G. R. 


Oral 

5 

12' 

■lo- 

lOT.O" 

3.5'oO" 



The potency of the blood coagulanf extract when applied to the 
tissues locally has been noted in the irealment of normal individuals 
following traumatic in.iuric.s and certain jiost operative hemorrhages, 
notably bleeding following fousillcclomy and adenoideetomy. q’he 
local action of placental fi.ssue extract in a patient with hemoiihilia 
is illu-strated in the following ca.se report. 

C.\se .I. — R. S., a IiioHn hcmopliilinc cliil't, vviis ailmittcil to a neiKlihorinjr Iio.^pi- 
fal because of a laceration of the scalp wliicli was blc“(ling profu.^ely, De.'-'pite a 
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transfusion and the local appUeation of various commercial tliromboplastic sub- 
stances, the bleeding from the wound continued for three days. At the end of tHs 
time a ’piece of cotton saturated with placental extract was placed firmly oyer the 
wound and within five minutes coagulation occurred without subsequent oozing. 

SUMMARY 

Tissue protein extracts prepared from the human placenta have 
been found to have the same tj^pe of effect in the control of local 
hemorrhage as has been reported from the use of animal tissue ex- 
tracts. However, a striking difference has been observed in the re- 
sults with this extract and those reported from the use of animal 
tissue preparations in the treatment of patients with hemophilia. Ani- 
mal tissue extracts have shortened the coagulation time of the blood 
of patients with hemophilia for very brief periods, whereas human 
placental extracts have reduced the clotting time of both venous and 
capillarj' blood for periods varying from forty-eight hours to as long 
as nine days. Despite repeated slight trauma incident to active child- 
hood, two children with hemophilia have been able to lead normal, 
active lives for periods of several months by the continued adminis- 
tration of this material at carefully regulated intervals. 

In the relatively small series of patients with hemophilia herein 
reported, the blood coagulant exti’act has been well tolerated by oral 
administration or by intramuscular injection. It mu-st be emphasized 
that this blood coagulant extract is fatal when injected intravenouslj' 
in small laboratory animals. Therefore, in using this material in pa- 
tients with hemophilia, intravenous injection must be avoided as by 
this route unfortunate, if not fatal, results might ensue. 
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ACUTE LYAIPHOCyTIC MENINGITIS? 


JoHX A. Toomey, M.D. 

Cle\'eeaxd, Ohio 

M y attention was first attracted to this disease by its rapid 
spread in an orphanage which Iioused 360 male children from 
tliree to sixteen years of age and sixt 3 '-five adults. The first child 
to become ill with the symptoms to be described later was admitted 
to the hospital cottage on Aug. 1, 1935, and within twentj'-one da 3 ’S 
a total of sevent 3 - children had been hospitalized (Chart 1). The 
!53-mptoms and signs exhibited were so unusual and so strikingb^ 
similar that thei' ma 3 ' be grouped in the order of their importance 
as follows: (1) Headache: This was marked and alwa 3 'S present. In 
most cases it was frontal in position and often so excruciating that 
dnigs did not afford relief. It was aggravated b 3 ' motion, and when 
the patients were in a standing position they sometimes became dizzy. 
(2) Anorcx.ia Wilh Xausca or Tom-iHug: All sevent 3 ' children had at 
least anorexia and nausea, while the ma,iorit 3 ' vomited as well. Six 
children had diarrhea. (3) Sore Throat: Man 3 - of the children com- 
plained of sore throat of varying severit 3 -. Although this condition 
did not seem to trouble tlicm, objective examination showed that 
there was involvement of the pharyngeal wall of every patient, rang- 
ing from a diffuse inflammatoiy i-eaction to localized spott 3 ’' points 
of inflammation. Islands of minute l 3 unphoid tissue jutted out from 
the phaiyngcal wall and soft palate. Only a few children had cervi- 
cal Ivmphadenopathy. Four patients had herpes labialis. (4) Epi- 
gastric Pain: Evciw child had pain when light or deep vertical 
palpation was cmplo 3 ’cd in the epigastric region rouglil 3 ' correspond- 
ing to Mackenzie’s area of referred pain for duodenal ulcer. At least 
one half of the children had more diffuse pain, and this was found 
nlwa 3 's in the midline between the cnsifoi-m cartilage and the umbili- 
cus. (5) Temperature: The highest temperatui’c recorded was 104.3° 
P, and the lowest 99° P., while the average was from 100° to 101° P. 
In one case, the temperature became normal in two da 3 's,- in 42 cases, 
in three days; in 12 cases, in four da 3 's; in 10 cases, in five da 3 "s; in 
4 eases, in six das’s; and in 1 case, in seven days. (G) Pain Over the 
El/cs: About twelve of the patients had pain on palpation of the 
eyeball, and twenty complained of subjective pain in the eyes. (7) 
Spinal Fluid Findings: In one child with an intractable headache 

I'roni TJio Di’p.irtiiicnt of rr.Jl.itrIcs Wcislcrn nofofvo UnOersK.v. nnd tlic Dixi- 
•ilon of Contiplous Dl.oc.i.-.e.s. City Hoopltal. 


14S 


TOOMEY : 


ACUTE LYMPnOCYTIC MEXIXGITIS 


149 


unrelieved by medication, the spinal fluid -was withdrawn as a thera- 
peutic procedure. The headache disappeared foUowing this therapjE 
The fluid contained 180 cells per cubic centimeter, all of which were 
lymphocytes, and the Pandy test was negative. Another puncture 
was done on this boy the next day. The results were comparable. 
In all, lumbar punctures were made on eighteen patients. All but 



two cliiUlrcu who had the disease for five davs had pleocytosis of 
the lymphocytic type. In one instance, the lymphocvtes merelv pre- 
domumted in the fir.st spinal fluid specimen withdrawn. The cell 
counts raimed from 25 to 350 cells per cubic centimeter. The Pandr 
ronct.on was usually negative, and at best, only faint),- po.sitive This 

,V«, „ ,1„, f„,,, ^ « 
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spinal fluids tested apain Spinal fluids that contained as many as 
180 ci'lK shov.i'il but a faint trace of globulin. When the cell count 
n-as higiier tlian that, the Pandy reaction could he read as a possible 
one-plus react 'ou This u'as probably due to the cellular elements 
themselves r.ithcr than to any free globulin fraction. In decided 
contrast, foiir-jdu' Pandy reactions are often found in the spinal 
fluids of tuberculous meningitis eases — fluids that have a lou’ cell 
count. In a recent case of postvaccinal encephalitis with a cell count 
of only 21. the ''eaeltou to tlie Pandy test was four-iflns when only 
one drop of the solution Teas added to the spinal fluid. It was found 
that the pleoeytosi-, was )iot always present the first day of the dis- 
ease, hut invari.dfly on the second or third day, usually when the 
child was better cliuically. (8) Blood Picture: Total white and differ- 
ential blood counts v ere made in the eighteen cases mentioned above. 
The total counts were low, ranging from 3,200 to 5,000. Only one was 
abnormally high. In ten of the eighteen eases there was a relative 
IjTnphocj’tosis, the latter cells being nearly as numerous as the leuco- 
cytes and sometimes outnumbering them. Sample lymphocyte counts 
from four cases were 58 per cent. 64 per eeut, 67 per cent, and 72 
per cent of the total white cell counts. These patients were nine, 
seven, eleven, and seven years of age, respectively. (9) Culture of 
the Throat on Blood Ar/ar: Not aU cidtnres were taken at the onset 
of the illness, hut a hemolytic streptococcus was isolated in each of 
ten of the eighteen cases mentioned above, i.e., cases cultured early. 
Throat cultures taken from a comparable number of ehildren through- 
out the village were negative for hemolytic streptococcus. (However, 
in thirty subsequent eases seen elsewhere, only five cidtnres showed 
hemolytic streptococci on blood agar plates.) (10) Neurologic Ex- 
amination: Because of the headaches, all of the ehildren were ex- 
amined neurologically. In no instance was there any sign of meningeal 
irritation, although at times there was pain in the neck when the head 
was forcibly flexed on the chest and some subjective pain in the hack. 
Tlic normal reflexes were not modified nor were pathologic ones pres- 
ent. No sign of muscular weakness was present. 

Chntcal Course. — The disease was explosive in character, and the 
patients were well within a few days after the onset. There were no 
complications or sequelae. In a few cases, headache persisted for 
several days. 

Second Attaclcs. Two boys were readmitted with the same sjuiip- 
toms a few days after their first release from the hospital. 

Adults. — Five of the sixty-five adults liiung in tlie orphan home con- 
tracted the disease. They .showed sjTnptoms and signs similar to those 
had by the children. Lumbar punctures were not permitted. 
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Coniagiousness . — Tlie contagiousness of the disease is obvious when 
the case spread in cottages 7 and 13 is studied (Chart 1). 

Oilier Cases. — This epidemic was not a local one, for I have seen 
thirty other cases with the same sj'mptoms in widely separated aieas 
of Cleveland. In two cases in which lumhar puncture Avas permitted, 
the spinal fluid findings Avere likcAvisc similar. Isolated cases Avith 
the same .symptoms and signs haA'e been seen in preA'ioiis years, hut 
infoi’mation on the blood smears and .spinal fluid flndings is lacking 
saA'e for one patient seen in 1934, Avho had findings similar to those 
seen in the epidemic described here. Iligher Avhite counts (from 8,000 
to 10,000) have often been found in the second group of thirty cases 
mentioned, but irrespectiA'e of this, in most instances there was a 
relatiAm increase in the number of Ij’^mphocytes TAVentj’’-fiA'e eases 
that might have been similar to ours have been seen by Currier,^ 
fourteen bj^ Ashton, = and fiflj'-fiA'c cases of a peculiar poliomjmlitis 
without paralysis haA'e been noted by Lucehesi ® 

Treatment . — Each patient was giA'eir a cathartic, a liquid diet, and 
put to bed for four or five days. If patients got up before this time, 
they often had a return of the headache Codeine or, in severe cases, 
lumbar puncture controlled the headache. 

Discussion — Tliese cases might haA’e been (a) t3T5es of encephalitis, 
(b) abortive poliomyelitis, (c) a form of infectious mononucleosis 
(Glanzmann*), (d) acute aseptic meningitis of Wallgren,® benign 
lymphocytic choriomeningitis of Armstrong and Dickens,® benign 
meningitis of HiA'ers and Scott,’ or (e) a ncAv disease sjmdrome. It 
could not have been encephalitis since there Avas absolutely no sub- 
jective or objective signs of this disease — no diplopia, no tic, no 
evidence of an upper motor neurone response, no hyperactive reflexes, 
no lost abdominal reflex, etc It could not have been poliomyelitis 
or polioencephalomyelitis since no child shoAved anj^ muscle Aveakness 
or paralj'sis, any diminution or modification of the reflexes— abdomi- 
nal, tendon, or otherwise. One Avould expect to find at least some 
loAver motor neurone findings if all these cases Avere poliomyelitis. In 
our series of nearly 700 cases of poliomyelitis, there were but few 
patients who had any objectiA'e CA'idence of throat involvement, while 
all of these children had involvement of the lymphoid tissue in that 
area Convalescent serum AvitlidraAvn from five of the patients dur- 
ing convalescence from the disease showed no increase in neutralizing 
antibodies for the poliomyelitis vims when the ill. rhesus monkey wal 
used as the test animal. Although no virus could be found in the 
nasal washings of eight children, this does not rule out the presence 
of a virus as the causath'e factor. 


TO, ,.v„d,-ome might have beea a form of 
a, Ihme are reeord, o, ,p„,al m„n„„„elears J 
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the latter disease, but ordinarily, patients ivlio contract it do not have 
intractable headaches. Likeivise, the syndrome described in this paper 
shoived no "-landular enlai’g’ements. 

These ca.ses might be placed in the same category as those described 
by 5Vallgi'en.“ later by Viets and "Watts,® Armstrong and Dickens,® 
and Rivers and Scott." The one distinctive difference is that most 
of the eases described here pi'esented a blood picture that is not found 
in acute aseptic meningitis. The causative factor of aseptic meningitis 
has been shown by Rivers and Scott,” and Armstrong and Lillie,® to 
he a filtrable virus, which was found to be similar to the one found 
by Traub’” in mice. One wonders whether Kessel’s^^ virus strain maj^ 
not belong in the same category. 

It would seem that the lack of glandular enlargement, the finding 
of spinal fluid pleocytosis, and the changes in the blood picture would 
be distinctive enough to label this entity a new syndrome, and I 
had tentatively termed it “acute epidemie lymphocytosis,” but then 
again it may be that I have merely seen a more severe form of acute 
lymphocytic meningitis or more eases of this known entitj', all the 
characteristics of which hitherto have not been described. 

COMJIEXT 

The minute lymph follicles of the throat were definitely swollen. 
The disturbance of lymphocyte cell count, always present in the 
severely ill patient, was striking enough to warrant the inclusion of 
the word lymphocytosis in any name given to the syndrome. It could 
not be said that all of the children had sore throats since less than 
half of the children were conscious of the condition of their throats, 
while those who did complain of angina were better within twenty- 
four hours. The pain in the epigastidiun was obvious enough, but like 
the headache was probably secondary to the original cause of the 
disease. This disease could be visualized as an infection entering 
the human system by way of the gastrointestinal tract, irritating the 
throat tissue in passage and later the gastrointestinal tract itself and 
causing anorexia with either namsea or vomiting or both, local pain, 
and headache due to irritation of the peripheral ends of the sympa- 
thetic and vagus nerve fibers — ^a disease that in a certain percentage 
of cases causes a relative increase in the number of circulatory 
lymphocytes. Whether there are actual inflammatory changes in the 
meninges, or whether there is a va.scular defect with increased per- 
meability which allows lymphocytes to pass over into the spinal fluid 
are questions that remain unanswered. Of significance, however, is 
the absence or small amount of protein elements in the spinal fluid 
in the majority of the.se eases. 
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CONCLUSION 

This paper describes an epidemic of a disease, the symptoms of 
which are excruciating headache; anorexia with nausea or vomiting 
or both ; pain in the epigastrium on palpation ; a low grade fever ; a 
throat moderatelj’^ or severely inflamed; some pain on movement of 
the head; a total white count, perhaps lower than usual, but if nor- 
mal, in most eases, with a relative increase in the circulatory lympho- 
cytes; negative neurologic signs; a spinal fluid pleocytosis with l5'm- 
phoeytes predominating in the severely affected case; and a hemolytic 
streptococci that was easily isolated from the throats of a small per- 
centage of the cases. It would seem that this may be a neiv syndrome 
or a more severe manifestation of acute aseptic meningitis. It should 
be kept in mind and differentiated from poliomyelitis. 
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THE ANTIRACHITIC VALUE OP IRRADIATED EVAPORATED 
MILK AND IRRADIATED WHOLE FLUID MILK IN INFANTS 

(Ax Ix-Patiext Study) 

I\In.TOx Rapopokt, M.D.. and Joseph Stokes, Jr., M.D. 
PniLADEEPHIA, Pa. 

T HIS stiuly was carried out to gatiier fm’tlier data eoncerniug the 
prophylactic antirachitic value of directly irradiated evapoi'ated 
milk and of irradiated whole fluid milk, both similarly rendered anti- 
rachitic and containing approximate!}' the same number of rat units 
of vitamin D. In a previous study' we have reported that irradiated 
evaporated milk “appeared to be an adequate agent for the preven- 
tion of rickets in negro infants” and that “it also appeared to be an 
unreliable agent for the cure of rickets in negro infants.” Gersten- 
berger and his associates- have demonstrated that irradiated milk 
will produce liealing of the rachitic bon}- changes fairly regularly in 
from ten and one-half to eleven weeks. We are convinced that vita- 
min D-fortified milks will not find their greatest usefubiess in the cure 
of rickets if it takes as long as eleven weeks to effect this cure, an 
end which may be obtained much more rapidly using some of the 
more potent available sources of vitamin D. Consequently we have 
concerned ourselves more with the prophylactic value of irradiated 
milks. 

The evaporated milk and the whole fluid milk used in this study 
were both directly irradiated. Assays of the evaporated milk both at 
llie beginning and end of the study showed tliat it had a vitamin D 
content of 125 U.S.P.* units per 14.5 ounce can and that there was no 
change in the vitamin D content over the period of the study. The 
fluid milk was assayed at monthly intervals throughout the stirdy and 
found to have a fairly constant vitamin D content of about 140 U.S.P.t 
units of vitamin D per quart. 

Nineteen infants were selected for this investigation. These were 
all white infants, under twentj'-four weeks old. Table I shows the 
age distribution of the infants. All were free from evidences of S 3 'ph- 
ilis and tuberculosis. An attempt was made to select nonrachitic in- 
fants, but it was found that one infant had mild rickets, and two 
infants had questionable x-ray evidences of very mild rickets at the 
beginning of the study. 

From Uir ChilJron’fi Ho'^pltal of Phnadelphia, 

•45 Stct'nbork unit'*. 
t50 Stf^nt>cK.k unit?. 
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Table T 


Age Distribution op Infants 


AGE W M'K. 

NO. OF INFANTS 

1-4 

2 

5-8 

i) 

9 - 12 

s 

13 - 16 

2 

17 - 20 

1 

21 - 21 

1 


Fourteen of the infants were kept in a large isolated hospital ward 
during the entire period of the study. The remaining five infants 
were housed in a small isolated ward for two months and were then 
discharged because it appeared impossible to prevent cross-infections. 
Three of the five were followed as out-patients at weekly intervals, 
but two lived too far from the hospital to permit of their frequent 
returns. 


The in-patients were not taken outdoors, and, since the study was 
earned out from December, 1934, to May, 1985, the antirachitic effect 
of the sunlight coming through the glass windows of the ward was 
practically negligible. 

Complete histories, physieal examinations, blood counts, and uri- 
nalyses were performed on each infant at the beginning and end of 
the study. Measurements of length, circumferences of head, chest 
and abdomen, and sizes of fontanelles were recorded at monthlj^ in- 
tervals. 


Muscular development and tonus, time of eruption of teeth, sitting, 
standing, and walking were recorded as evidences of physical develop- 
ment. Each infant was weighed daily and a record of daily milk 
intake was kept. At monthly intervals physical examinations were 
made for evidences of rickets. At the same time as the physical exami- 
nations, blood was withdrawn for the determination of the calcium 
and the phosphorus contents, and roentgenograms of an arm and leg 
were taken. The roentgenograms ivere read by Dr. Ralph Bromer 
Iuttorr'^“"''^ Children’s Hospital, and independently by the 

The intante aivided into two groups, one group of ten infants 
w-as plaeed upon .eradiated evaporated milk, and nine intantfwTe 
given irradiated whole fluid milk. The ten infpTUc u. 
ated evaporated milk were in the ward d,iriu!T 
study, while of the nine hif ants ^ 
were in the ward during the entire stndv ffm ^ 
and five were on the ward for only two montli.s!' months) 

The feeding schedule employed was tlip fr.ii • 
evaporated ™itk was diluted eguaUp ,vi,h Zer'ce^t^’j 
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dark corn syrup ivas added. Five per cent dark corn S 3 'rup was also 
added to the undiluted irradiated whole fluid milk. These milk mixtures 
were offered to the infants on the basis of 55 calories per pound of 
expected body weight. Cereals and vegetables were added to the 
dictaiw when an infant attained the age of six months. Two anti- 
scorbutic agents were fed, a different one to alternate infants in each 
of the two groups, viz., orange juice and cevitamic acid. Two and 
five-tenths cubic centimeters of orange juice were fed per pound of 
expected hod 3 ' weight. The cevitamic acid was dissolved in 10 per 
cent dark corn syrup so that each ounce contained 10 mg. of the acid. 
This was also fed in quantities of 2.5 c.c. per pound. Ferric am- 
monium citrate was added (2 per cent) to both the orange juice and 
the cevitamic acid solution. 


T.\bi.e II 

L.\ck or AonFEMOKr Between Ceixicai. and BoENTGENOOKArnic 
Evidences op Eickets 



AGE 

(MO.) 

AT 

CMNICAL SIGNS OF 
RICKETS 

1 
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FAN’T 

TIME 
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' OP 
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DIITEP.- 

EKCE 

TABES 

OF 

RIBS 
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M'RISTS 

RICKETS 

! 

B 

j P ' 


c 

2-5 

Jloiler- 

atc 

0 

0 

1 

0 1 

1 

j 

■ 

! 

ii.i 

5.0 1 

! 

Craniotabes d i s a p- 
peared entirely by C 
mo. jgever anj’ other 
racliitic phenomena. 
Dorelopment normal. 

D 

3-7 

i 

i 

0 

Mill 

1 

0 

! 

1 

i 

1 

1 ^ 

i I 

I ; 

10.3 

7.7 

Beading appeared after 
1 mo. on ward. Did 
not progress. Ifo 
other evidence of 
rickets. Develop- 
ment normal. 

•T 1 

4-7 

0 I 

Miltl 1 

0 

0 

1 

j 

1 

10.9 

G.3 

Beading noted after 2 
ino. on ward. Did 
not progress. No 
other evidences of 
rickets. Development 
normal. 

P 

3-0,0 

0 


0 

1 

1 

11..5 

j 

7.4 

Beading noted on ward. 
Did not progress. No 
other cvidence.s of 
rickets. Develop- 
nicnt normal. 

v 

.3,S-4.r, 

0 

MiM 

1 

i 

1 

0 

i 

0 

! 

11.2 

1 

G.5 

Beading noted after 3 
mo. on ward. Did 
not progress. No 
other cviilencc.s of 

I rickets. Development 
normal. 
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RESULTS 


For reasons -which -we have pointed out in our previous studj', -we 
again used the roentgenographic evidence of rickets as our final cri- 
terion of the presence or absence of rickets. In five of the infants 
there -were present some clinical signs of rickets -while roentgeno- 
graphic hone changes indicative of rickets were absent (Table II). In 
these five infants the blood calcium and phosphorus values were nor- 
mal at the time the clinical signs were noted. 

In Table III are summarized the results in the ten infants who were 
fed irradiated evaporated milk. Two of these infants (J and JI) had 
very questionable rachitic bone changes at the beginning of the study, 
the remaining eight (G, D, F, 6, K, 0, P, and V) were free from 
rickets. After one month roentgenograms showed that all were non- 
rachitic, and the entire group remained normal for the entire period 
of the study, four and one-half months. During this time blood cal- 
cium and phosphorus values were all normal, and physical develop- 
ment and growth were satisfaetor 3 '- as Table III shows. 


In Table IV ai-e summarized the courses of the nine infants who were 
fed irradiated whole fluid milk. Four of these infants (E, N, Q, and 
B) were in the ward the entire four and one-half months and remained 
free from rickets during the entire period. Two infants (L and X) were 
on the ward for two and one-fourth and two and one-half months, 
respectively, and because they were only three months old on dis- 
charge the data concerning them may not be as significant. However, 
they at no time exhibited any rachitic phenomena. Their phj^sical 
examinations, roentgenograms, and blood calcium and phosphorus 
values were normal. Of the three infants who were on the ward for 
two months and out-patients for two and one-half months or more, 
two (H and T) had no evidence of rickets at any time. On admis- 
sion one of these three infants (S) had a mild rickets which began to 
heal (by roentgenographic evidence) in thirteen weeks and was healed 
at the end of the study. At the time when the bones showed rachitic 
changes by roentgenogram and there was a moderate craniotabes, the 
blood calcium and phosphorus values were normal. Hess and his co- 
workers" have pointed out, however, that the blood calcium and phos- 
phorus concentrations could be normal in the presence of mild rickets. 
While healing was complete in this infant after eighteen weeks, it 
took thirteen weeks before healing was initiated. 


The administration of iron did not seem to influence the hemoglobin 
level significantly in any of the infants. 

Both antiscorbutic agents, orange juice and cevitamic acid fune 
tioned equal y well in preventing scurfy, as far as we could’ de^^ 
mine from physical examination and roentgenograms. 



Tahi-b III 

Infants on InitADiATKii EvAi'oiiATiin JIii.k 
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any tiiiio up with support at 7 mo. 

8 11). ii* 128.0 No cviaenco of rickets at 11-3 7.‘1 Sat up at 5J mo. 

any time 

5 lb. 12 oz. 2 129.0 No evidence of rickets at 10'9 d-8 Sat up at 4J mo. Well do- 

any time voloped 



Table rv 

TS ON Irradiated Fleib Milk 


kapoport and stokes 


irradiated EI'APORATED milk 
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DISCUSSION 

From the data presented in Tables III and it ivonld appear that 
irradiated evaporated milk containing 125 U.S.P. units per 14.5 ounce 
can and irradiated ivhole fluid milk containing 140 U.S.P. units per 
quart, functioned equally irell in preventing rickets when they were 
the sole source of vitamin D in the diet. The slight difference in 
vitamin D content is obviou-sly of no significance so far as the pro- 
tection afforded the infants in the two groups is concerned since the 
infants fed irradiated evaporated milk had an average daily intake 
of 123.9 U.S.P. units of vitamin D daily and those on irradiated whole 
fluid milk took 122.4 U.S.P. units daily. The variations in the vitamin 
D intake of the infants in the two groups were as follows : 

Irradiated evaporated milk — 104-142.5 U.S.P. units daily. 

Irradiated whole fluid milk — 100-145.0 U.S.P. units daily. 

The sloAv healing of mild rickets in patient S by means of irradiated 
whole fluid milk emphasizes a fact which was evident in a larger 
group of a previous study d namely, that a milk which contains 
approximately a minimum number of units of vitamin D for the pro- 
tection of most infants (when it is the sole antirachitic source) will 
act as a slow, and therefore unsatisfactory, healing agent. 

Proper therapeusis, or rapid healing, probably requires an anti- 
rachitic potency greater than either of the two sources here studied. 

CONCLUSION 

There are presented the results of a study of nineteen white in- 
fants (averaging two mouths in age) to determine the proph 3 dactic 
antirachitic value of irradiated evaporated milk containing 125 U.S.P. 
units of vitamin D per 14.5 ounce can, and of irradiated whole fluid 
milk containing 140 U.S.P. units per quart. 

Xo roeutgenographic evidences of rickets developed during the 
period of studj’, four and one-half months. 

The irradiated evaporated and whole fluid milks appeared to be 
equall.v efficacious in preventing the development of rickets. 

In one infant in whom mild rickets was present at the beginning of 
the stud}-, healing began in thirteen weeks and was complete in 
eighteen weeks. It should be emphasized, therefore, from this and 
previous studies, that irradiated milk alone cannot be relied upon for 
the rapid healing of rickets. 
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IRRADIATED EVAPORATED MILK IN THE PREVENTION 

OP RICKETS 

T. G. H. Drake, j\I.D., P. P. Tisdael, ISLD., and Aean Brown, M.D. 
Toronto, Ontario 

I RRADIATED evaporated milk is now being used extensivelj^ in both 
the United States and Canada. Rapoport, Stokes, and Wliipple^ in 
a recent report concluded that irradiated evaporated milk seemed to 
be an adequate agent for the prevention of rickets. In this test which 
extended over a period of four and one-half months, actively growing 
negro infants living in a hospital were used, and all the milk that 
they received was irradiated evaporated milk. The presence or ab- 
sence of rickets was diagnosed by x-ray examination. No other in- 
vestigations on the antirachitic value of this milk have as j^et been 
reported. 

Dui’ing the past year we have investigated the value of irradiated 
evaporated milk in the prevention of rickets. One hundred and three 
infants attending the infant welfare clinics in Toronto were observed 
for a period of five months. The observations were started in October 
and November and concluded in March and April. The infants all 
lived in their own homes, and the parents were largely of British 
descent. The milk feedings, which consisted of irradiated evaporated 
milk, water, and sugar onljq were regulated bj^ the clinic physicians. 
The amount of irradiated evaporated milk used varied from 6 to 20 
ounces daily, depending on the ealoric requirements of the infant, 
although very few of them received more than 16 ounces. At five to 
six months of age cereal was added. During the last month of the 
period of observation, five infants received egg yolk. The ages of the 
infants at the initial examination in October and November varied 
from one to six months (Table I). Seven of the infants had been pre- 
mature, their birth weights ranging from 3.2 to 4.7 pounds. 


Table I 

Ages or Infants in Months at Time op Initial Examination 


QKOUP 

UNDER. 
1 MO, 

1 JIO. 

2 MO. 

3 MO. 

4 MO. 

5 MO. 

6 MO. 

TO- 

TALS 

Irradiated evaporated milk 
Ordinary evaporated milk 
Ordinary pasteurized milk 

0 1 
1 

0 

19 

12 

7 

20 

10 

12 

2i 

14 

10 1 

17^ 

7 

9 

19 

6 

7 

4 

2 

1 

~i^ 

52 

52 


^"‘vorsitp o£ Toronto, ana the Hospital for 
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Three times during the five months the infants attended a special 
clinic at the Hospital for Sick Children for physical and x-ray exami- 
nation. The infants -svere rveighed and carefully examined for evi- 
dences of eraniotabes, costal beading, epiphyseal enlargement, and 
homing of the legs. Practically all the infants gained -weight faster 
than the usual rate. X-ray films were made of both wrists at each 
examination. The feedings of the infants were checked, and the 
motlicrs were instructed that no source of vitamin D other than the 
irradiated evaporated milk was to be given. A special nurse visited 
the homes to see that all instructions were aceuratelj' carried out. 
Excellent cooperation was obtained throughout, and of the 113 in- 
fants selected in the fall we were able to follow no less than 103 dur- 
ing the whole five winter months. 

In addition, we were able to observe fifty-two infants of the same 
age fed ordinai'y evaporated milk and fifty-two infants fed ordinary 
pasteurized milk (Table I). Incidentally during the pei’iod of these 
observations no irradiated evaporated milk was available commer- 
cially in Toronto, None of these infants received any vitamin D. 
During the last month of the period only one infant received egg yolk. 
Of the fifty-two infants fed ordinary evaporated milk two were pre- 
mature, and of the fifty-two infants on ordinary pasteurized milk one 
was premature. 

The irradiated evaporated milk used throughout this observation 
was prepared in one lot and stored until used. The milk was assayed 
for its vitamin D content at periodic intervals and a constant value of 
9.8 international vitamin D units per ounce was found. This vitamin 
D content was the same as that found in ordinary commercial irradi- 
ated evaporated milk. The vitamin D assay was carried out on rats, 
and, in order to compensate for the calcium and phosphorus present 
in the milk, the vitamin D assays were made by comparing the anti- 
rachitic effect of a measured amount of the irradiated evaporated 
milk with 2.1 times this amount of ordinary fluid milk to which a 
known amount of international standard vitamin D had been added. 
The ordinary evaporated milk which we used was found by animal 
assay to give no evidence of any extra vitamin D, when compared 
with ordinary fluid milk. 

After the final x-ray films were taken, they were examined for the 
presence or absence of rickets. The authors are greatly indebted to 
Dr. Jlartba Eliot, Children s Bureau. Washington, D. C., for the in- 
terpretation of all the x-ray films. The degree of rickets was classi- 
fied by Dr. Eliot as 1-, 1, 2 and 3. In this paper we have called Dr. 
Eliot’s Group 1- extremely slight rickets (a barely perceptible change 
which frequently might not be noted) ; Group 1, mild rickets (a slight 
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but obvious rachitic change) ; and Groups 2 and 3, moderate and 
marked rickets (well-defined fringing and cupping at the end ot tne 
bone). The interpretation of the x-ray plates was made without any 
knowledge of the antirachitic material administered. 

Again as noted in a previous communication and as confirmed by 
Rapoport, Stokes, and 'Whipple,^ we were unable to find any constant 
relationship hetween the x-ray evidence of the presence or the absence 
of rickets and the clinical signs. From these observations it would 
appear that when dealing with a large group of patients under home 
conditions, it is only by x-ray examination that the presence or ab- 
sence of rickets can be determined. 

In Table II is given the incidence of rickets as shown by x-ray films 
at the initial examination in the autumn. In the interpretation of the 
x-ray from the clinical standpoint it must be kept in mind that the 
“extremely slight rickets” are so slight that most physicians would 
classify these x-ray plates as “normal.” Those grouped as “mild 
rickets” also do not show changes which would cause any great con- 
cern from the clinical standpoint. In contrast to this, the “moderate” 
and “marked” cases with well-defined fringing and cupping at the 
ends of the bones are of definite concern to the practicing physician. 
It is to be noted that in the group fed ordinary pasteurized milk there 
happened to be at the initial examination a few more patients with 
mild rickets than in the other groups. However, these numbers, when 
considered with the final niunbers in Table III, are not great enough 
to affect the conclusions drawn. 


T\bi,e II 

Cases With Evmexce of Eickets on Initiai, Examination in Autumn 


GROUP 

TOTAL 

NUMBER OP 

CASES 

extremely I 
SLIGHT 
RICKETS 1 

MILD 

RICKETS 

ilODERATE 
and MARKED 
RICKETS 

Irradiated evaporated niilk 

103 

20 

1 

0 

Ordinary evaporated milk 

52 

9 

1 

0 

Ordmarj- pasteurized milk 

52 

4 

4 

0 


In Table III is shown the effectiveness of irradiated evaporated milk 
as compared with ordinary evaporated milk and ordinarj^ pasteurized 
milk in the prevention of rickets. Of the 103 infants who were fed 
irradiated evaporated milk none developed moderate or marked rick- 
ets, while 10 per cent of those fed ordinary evaporated milk, and 23 
per cent of those fed ordinarj^ pasteurized milk developed rickets of 
this degree. IVe have no explanation of the fact that fewer infants 
developed moderate and marked rickets on ordinary evaporated milk 
than on ordinary pasteurized milk. In addition, only 17 per cent of 
the infants fed the irradiated evaporated milk developed mild rickets 
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vrliereas 29 per cent of those fed the ordinary evaporated milk and 25 
per cent of those on the ordinary pasteurized milk showed mild de- 
grees of rickets. 

Table UI 


The En’EcncENT.s.s of If-iudiated Bvapokated Milk ik the Pretektiok op Eickets 
AS Bitdekced bv X-Eat FiLJts : 


itAsmcM Degree op Eickets Observed at Any Time Subsequent to Initial 

Examination 


GRQCP 1 

j 

TOTAL 

XUMBER 

or 

CASES 

ESTKEMEIiT ' 

slight 

ktckets 

MILD 

RICKETS 

moderate 

AND MARKED 

i rickets 

KO. 1 

t % 1 

xo. 

7e 

t NO. ] 

1 % 

Irradiated evaporated milk 

103 

20 

19 ' 

IS 

17 ‘ 

0 ! 

0 

Orrlinarj- evaporated milk 

52 

S 

15 

15 

29 

5 i 

10 

Ordinary pasteurized milk 

52 

2 

•1 

13 

1 25 ! 

12 ' 

23 


The x-ray films were also interpreted by Dr. Eliot on the basis of 
the activity of the rachitic process. For this classification the x-rays 
showing evidences of rickets were divided into three groups, Group A 
in which tlie rachitic process was active and showed no evidence of 
healing; Group B in which there was definite evidence of lime salt 
deposition in the rachitic process; and Group 0 in which the rachitic 
process was healed. It should be noted tliat this classification indi- 
cates only tlie state of activity of tbe rachitic process and does not 
indicate in any way the degree of rickets. In Table IV is shown the 
activity of the rachitic process at the times of observation. The results 
are rather striking. In the group receiving irradiated evapoi’ated 
miik, whenever there was any evidence of rickets present, there was 
always evidence of healing as shown by lime salt deposition. On the 
other hand, in the groups receiving ordinary evaporated milk and 
ordinary pasteurized milk in many of the infants with “mild rickets" 
there was no evidence of healing. 


Table IV 

AermTY or tub Eaciutic Process at Times op Observatjo.v 


“ 


autumn 1 

1 MIDDLE OF WINTER 

END 

Or WINTER 

OftOt'P 

TOTAL 

CASES 

ACTITE 
i KICK- , 
ETri 

Heal- 

1 ING 

' fircK- 

1 ETS 

1 

1 CURED 

1 KICK- 
1 ETS 

\cnvE 

RICK- 

ETS 

UKAL- 

ING 
RICK- 
f ETA 

CUKED; 
RICK- j 
ETS 1 

active' 

KICK- j 
ETS 1 

HEAL- , 
ING 
RICK- 
ETS 

CURED 

RICK- 

ETS 

Irradiated 

evaporated 

milk 

1 103 

i 

i 10 

1 

i 

1 11 

! 

0 

1 

0 

1 

35 j 

■ 


oo 

12 

Ordinary i 

evaporated 
miik 

■ 


■ 

0 

9 

1 

I 

13 

! 

0 

i 

1 

10 

i 

1 10 

3 

Ordinary 

pa!=tcurir.cd 

milk 

IHI 

1 

1 

i 

0 

1 

i 

12 1 

1 

i 

s i 

0 i 

17 

7 

0 
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SUJIMARA' 

1. The antirachitic effect of irradiated evaporated milk was ob- 
served on 103 rapidly growing infants, aged one to six months at the 
initial examination. The infants, who were largely of British descent, 
were observed during the five winter months. The entire milk re- 
quirements of these infants were supplied by irradiated evaporated 
milk, and no other source of vitamin D was administered. “Moder- 
ate” or “marked rickets” as shown b}’’ the x-ray examination did not 
develop in a single infant. Seventeen per cent of the infants showed 
x-ray emdence of “mild rickets,” a degree of rickets that is not suffi- 
cient to cause any great concern from a clinical standpoint. 

2. Fifty-two infants of similar ages whose entire milk requirements 
were covered by ordinarj'' evaporated milk were observed over the 
same period. Of these, 10 per cent developed K-ray evidence of “mod- 
erate” or “marked rickets,” and 29 per cent developed x-ray evidence 
of “mild rickets.” 

3. Fift 3 '-two infants of similar ages whose entire milk requirements 
were furnished by ordinary pasteurized milk were also observed over 
the same period. Of these, 23 per cent developed x-ray evidence of 
“moderate” or “marked rickets,” and 25 per cent developed x-ray 
evidence of “mild rickets.” 

4. In the infants receiving irradiated evaporated milk in whom 
x-ray evidence of “mild rickets” was found, there was alwaj’’s evi- 
dence of healing as shown by lime salt deposition. On the other hand, 
in the infants receiving ordinary evaporated milk and ordinary pas- 
teurized milk, in many of the infants with mild rickets there was no 
evidence of healing. 
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IXCIDEXCE OF CO.AniOX COXTAGIOUS DISEASES WITHOUT 
QUAEAXTIXE IX THE PEDIATKIC SERVICE OF 
FIFTH AVENUE HOSPITAL 

Camille Keke-'Z'! t'ri. IM.D., David Hatjptjiax, M.D., William H. Park, 
II. D., akd Frederic B.uitlett, II.D, 

New York, N. Y. 

T he IKmUI Di-imrtmcnt of Neiv York City groups tlie contagious dis- 
eases ill two categories. Measles, scarlet fever, and diphtheria are 
called “major contagious diseases,” and, if any of these occur, the quar- 
antine is obligatory throughout the total length of incubation time of the 
last case. Cliickcnpox, whooping cough, German measles, and mumps 
are designated as “minor contagious diseases” b}' the Department of 
Health, and cpiarantine for these diseases is optional. 

Piior to 19D1. the children’s service of Fifth Avenue Hospital lost 
yearly one-fourth to one-half of its admission days because the service 
was in quarantine on account of common contagious diseases. Most of 
the quarantine periods, however, were due to minor contagious diseases 
and were ojitionally enforced b.v the liospital autliorities, who thought 
that by rigid quarantine rules they would have a better chance to sup- 
press the spread. 

In order to find if other hospitals, for the sake of safety, likewise pre- 
ferred to quarantine their wards for the minor contagious diseases, cir- 
cular letters were written in 1931 to several of the leading children’s 
services of New Yorlc City. We found that the majority of private hos- 
pitals and many of the city hospitals preferred to quarantine for the 
minor contagious diseases and that many of them refused admissions for 
several months out of the year on account of quarantine. On the other 
hand, about 10 per cent of the children’s services of New York City in- 
stalled single rooms or cubicles for the isolation of the individual patients 
and did not quarantine the entire department. In these services, even 
when quarantine rules were enforced, oiiU* the single room or cubicle was 
quarantined and not the entire floor. 

It is interesting that even in 1935 there was a considerable number of 
hospitals and in.stitutions which voluntarily adliered in the most rigid 
way to the rules of quarantine for practically all the common contagious 
diseases of childhood. Straimcly cnongli, the quarantine of patients to 
be discharged is moi-c seriously enforced than is the quarantine of the 

Tills .ittulj' wns rnruie pns.sihio by tbc kind coopon-itlon of tlic triistocs of Fiftli 
Avenue llospltnl. tiro superintendent. Ur. W. E. Woodburv, and l)>' the lielptvil as- 
sinancc of tJie pediatric resident. Dr. .1. V. Stilllv.an. and tiic mir.so In charge of our 
.service. Miss Drac-e Mattiien.s, for part of this .study. Dr. Gustav Wcmhau.sfcr and 
Dr, Oscar P.im-on assislrd us. 
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newly admitted patients. However, as Straube pointed out in the 
Zcitschrift fiir KinderJiciUnmdc in 1928, a tweuty-one-day isolation and 
quarantine for all new admissions is more important. In the Berlin city 
hospital for children it was found that in 1,256 admissions 110 cases of 
acute contagious disease developed at the rate of 8.1 per cent. Of the 
8.7 per cent, 4.8 per cent were brought in from outside and only the 
3.9 per cent occuri’ing within the hospital could be considered as true 
cross-infections. Straube used grouji isolation technic and a twenty-one- 
day quarantine period in the admission ward. Onlj^ whooping cough 
was an exception, because the twenti'-one-day isolation after admission 
was not sufficiently long. He also claimed that the group isolation and 
the group quarantine were not sufficient^’' effective and therefore advised 
individual isolation of the newly admitted patients in single rooms for 
at least twenty-one days in order to decrease tlie 3.9 per cent cross-infec- 
tion rate. 

Those who work in general pediatric services realize that unless the 
hospital is built so that not the ward, but tlie cubicle or the single room, 
is the unit, individual isolation on admission is impossible. The twenty- 
one-daj’ admission quarantine would mean that almost every patient 
would remain for practically his entire staj' in the hospital in the isola- 
tion ward because in an active pediatric ser\'ice only the minority of 
patients remain in the hospital longer than this period. 

After we found that not only Fifth Avenue Hospital authorities, but 
those of several other hospitals, believed that quarantine is an important 
weapon in the prevention of cross-infections in hospital wards for chil- 
dren, we tried to determine whether the benefit obtained from rigid quar- 
antining is commensurate with the inconvenience it causes. Obviously, 
this question could be decided only by studying the cross-infection rate 
in a pediatric service which enforced no quarantine and comparing the 
results obtained — preferably on the same serrtce — when rigid quarantine 
was maintained. Strangely enough, we found very little umitten about 
the quarantine problem in general pediatric hospitals. "We found more 
literature on the bed isolation technic in special infectious disease hos- 
pitals not employing quarantine. Although we realized that the omission 
of quarantine and the treatment of several contagious diseases in the 
.same ward are attended by more risk than the simple omission of the 
quarantine in general hospitals for children, we thought it worth while 
to rertew the results obtained in contagious disease hospitals using the 
bed isolation technic without quarantine. . 


In 1890 Graneher in France and in 1908 Biemaeki in England de- 
scribed the treatment of several types of contagious diseases in the same 
ward by umng the bed isolation teehnie-which we now term “aseptic 
tcclunc. Admissions and discharges were uninteiTupted- no ouarantinp 
.pphed. BicncM treated over 300 cases trith this method and had 
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only 1.8 per cent cross-infections. Several other contagious disease hos- 
pitals in England, Scotland, and AValcs followed his example. The most 
outstanding of llicsc experiments were made b.y Caiger, Rundle, MacIn- 
tyre, and Thomson. Thc.se four men together rvith Biernacld repoided 
upon 3,377 cases of contagious diseases in common wards. Their average 
cross-infection rate was 1.4 per cent; in some of the hospitals the admis- 
sion of cliickenpox and measles cases in tlie common wards was avoided as 
much as possible because of tlie recognized difficult)’ in preventing cross- 
infections when children witli these diseases are treated in the same wards 
with those suffering from other contagions diseases. The Vienna Kinder- 
klinik was the most famous place on the Continent where bed isolation 
technic was used and different contagious diseases were treated in the 
same wards. It was organized by Eschorich and later continued by 
Pirquet. In 1913 this department reported 7 per cent cross-infections, 
a figure considerably higher than the cross-infection rate in the hospitals 
of the English investigators; but one has to remember that in Vienna 
all the patients were children, whereas in the English hospitals the de- 
partments for contagious diseases accepted both adults and children. 
Thus the Vienna Kinderklinik had a ward population more susceptible to 
contagious diseases, a fact which might explain the higher cross-infection 
rate. Measles and cliickenpox cases were admitted in Vienna, whereas 
in some of the English hospitals efforts were made to eliminate the ad- 
mission of cases of measles and cliickenpox. As these two diseases were 
raspon.sible for the majority of the cross-infections in Vienna, it is easy 
to understand why the English authors reported a lower cross-infection 
rate than Pirquet. 

AVe investigated the frequency of cross-infections in some of the con- 
tagious disease hospitals of the United States. Information was col- 
lected partly from the literature and partly by writing circular letters 
to a number of contagious disea.se ho.spital.s. It was found that in the 
Providence City Ilospilal (for contagious disea.ses). when necessary, 
different infections were treated in the same words with aseptic bed 
isolation technic: the cross-infcction rale between the years of 1910 and 
1930 was as low as 1.9 per cent. In the contagious disease department 
of the Los Angeles General Hospital between 192S and 1933, the patients 
were also treated with aseptic bed isolation Icchnie in mixed wards when 
necessary. Cross-infection rate was only 0.44 per cent. Neither of 
these tivo hospitals adhered to quarantine rule.s. 

In the Willard Parker Hospital of New York City, where each con- 
tagious disease is treated in a separate ward and a partial aseptic technic 
is used, the cross-infcction rate varied between 0.8 and 4.0 per cent 
between the years 1929 to 1933. 

In Brooklyn in the Kingston Avenue Hosiiital (for contagious dis- 
eases) the ward is the unit and not the cubicle or the bed. No aseptic 
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tcelmic is used; quarautine rules arc rigidly followed. During the years 
of 1930, 1931, and 1932, 0.6 per cent of all the patients admitted ac- 
quired contagious disease through cross-infection ivhile in the hospital. 

Encouraged hy Ihc low eross-infection rate of some of these contagious 
disease hospitals without quarantine, we concluded that we woiild^ not 
take a great risk if we studied the frequency of cross-infection in a 
pediati’ic sendee of a general hospital witliout the use of cither quaian- 
tine or an aseptic technic. The Health Commissioner of New Yoric City 
agreed to the experiment, and the authorities of the Fifth Avenue Hos- 
pital permitted us to conduct our investigation in their children’s service. 

Our purpose was twofold. We wished to find out whether the quaran- 
tine system is essential in the prevention of cross-infections in the pedi- 
atric service, and we wished to tiy out specific convalescent serums for 
the prevention of the common contagious diseases of children. 



Fig. 1 . 


Our experiment was carried out on the entire children’s service of 
Fifth Avenue Hospital from June 11, 1931, to July 1, 1934. During 
tins period, 1,717 children were admitted to the children’s service. The 
pediatric department, which occupies the whole second floor of the build- 
ing, contains 63 beds (Pig. 1). Of these 63 beds, 9 are in separate 
rooms, 19 are in cuhieulized wards, and 35 are in open wards. Even in 
the open wards the beds are 6^^ feet apart and separated by glass par- 
titions 8 feet high. Neitlier the partitions nor the cubicles reach the 
ceiling but stop 31/4 feet below it. The whole floor is divided into four 
equal units : two for the medical service, one for the surgical service and 
one for the out-patient department. As the same doctors and nurses 
are m direct communication with all units, and the four wm<^s of the 
floor are connected witii corridors, for the purnoses of “ 

u. ,v.o,c 
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mont, as one unit. TVe excluded the out-patient department because 
the patients there had too sliort a contact %Yith the nurses and doctors 
and no contact at all ivith the ward patients. Many of the children of 
tile wards had quite intimate association with each other on the open 
terraces where those who were not too sick had the advantage of the 
open air. 

Our scheme for tlie present study was as follows: tVlien a ease of con- 
tagious disease was diagnosed in the wards, the patient was reported to 
the Department of Health at once. An official diagnostician checked the 
diagnosis, and, if he agreed, the child was removed to a contagious dis- 
ease hospital, or, if the parents objected, to his home. We did not quar- 


Tir 

Cen-t 



Fip, 2. — rrcqxRncy of contagious dl^^cases in the past histories of 1,57C children 
aamitted to the pediatric sendee of Fifth Avenue Hospital. 

antinc the hospital but kept on admitting new cases without inter- 
ruption. A very careful history with regard to contagious disease was 
taken of everj’ patient and Dick and Schick tests were performed. 

All patients who nere discharged within the incubation period of a 
contagious disease on the ward were checked subsequently to find whether 
or not tlicy developed the disease in question at home. If they did, the 
ease was charged against the cross-infection rate of the ward. 

Wlicrc a case of contagions disease ocenn-ccl on the ward, the children 
were grouped in throe categories-. (1) patients who in the past had had 
the particular contagious disease. In case of scarlet fever, patients with 
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negative Dick tests, and in diphtheria, patients with negative Schick 
tests were also put in this first group. Infants less than six months of 
age were considered as probably immune and were also placed in Group 
1. Half of the group of susceptible children remaining were immunized 
against the specific disease by from 5 to 15 c.c. of convalescent senim 
given intramuscularl}', and they constituted Group 2. If a case of 
diphtheria had occurred, diphtheria antitoxin would have been given, 
but there was not a single case of diphtheria during our three years’ 
stud 3 '. The remaining half was not immunized and was kept as the con- 
trol, or Group 3. All three groups were closely watched for the de- 
velopment of the contagious disease in question. 



Pie. 3.— Frequen^ of positive Schick tests, positive Dick tests and diphtheria 
raTh Av^enSe Ho^pltlf children admitted to the children’s service of 


We were verj’ careful to select for the control and the treatment 
groups alternate children who were not immnne. "We considered the 
distance of e-xposure an important factor in our alternation. No aseptic 
technic was used; doctors and nurses carried out only the hygienic 
routine of general hospitals. 


Figure 2 shows the euiwe of immunitj’ of patients of different ages 
to the various contagious diseases as judged by a positive past liistory 
The Spares on which these cui-a-es are based were compiled from our onm 

did not use all l.ili admissions for obtaining these figures, as in 
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only 1.570 was tlie contagious disease history complete. Prom Fig. 2 
wc can sec that the frequency of common contagious diseases is as fol- 
lows; (1) measles, (2) uhooi)ing cough. (3) chiekenpox, (4) mumps, 
(5) scarlet fever. (6) diphtheria, and (7) German measles. As a fail- 
proportion of the hospital pojmlation was immune to measles, whooping 
cough, and chiekenpox. and only a small i^ropoi-tion to mumps, scarlet 
fever, diphtheria, and German measles, it would have been erroneous to 
include these cases in the study of the value of convalescent serum or 
of quarantine. 

Figure 3 shows not only the frcqvieney of positive Dick and Schick 
reactions, hut also the proportion of the children who had received 
diphtheria immnniration in the past according to the history. It is 
worthy of note that 29 per cent of the children were immune to diph- 
theria without having been artificially immunized. This latter group of 
children probably became naturally immune through subclinieal disease 
or throudi contact with diphtheria carriers. In the fii-st year of life 
immunity transferred from the mother must also be considered. 


TvBf.E I 

Cnos.s l.vFFOTiox Rwr ix 1,717 Anvissioxs to the Childrex’s Sermce or the 
Firm AvExcF, Hospital 


TYPE OF CASE 

TOT \L NUMBEn 

I NT;\rBEn 

1 CROSS INFECTED 

PERCEN'TAOE 

CnOSS-INFECTED 

Su'ecptitjle, witliout proplijlac- 

400 

23 

5.6 

tic treatment 




Susceptible, nitli coniale'cent 

SO."! ; 

14 

3»5 

serum immunization 




All admissions 

1,717 

37 

2.1 


Durinir the course of our tln-ec-ycar study only 29 childz-en among 
the 1,717 admitted develojied contagious diseases. Of these 29 primary 
cases only 6 were followed by secondan' infections. The secondary in- 
fections included 30 cases of measles, 6 of chiekenpox, and 1 of mumps. 
The total of cross-infected cases, therefore, was 37, or 2.1 per cent, of 
the total admissions This cross-infection rate is between the 7 per cent 
cross-infection rate of the department for contagious diseases of the 
Ticnna Ivindez-klinik where aseptic technic but no quarantine is used, 
and the low 0.6 per cent rate of the Kingston Avenue Hospital where 
rigid quarantine rules arc obsei-vcd without strict aseptic teclmic. The 
fact that the cross-infection rate of the children’s service of Fifth Ave- 
nue Hospital jn-ior to the onset of the omission of quar-antinc was 1.0 
per cent for 1929 and 2.2 per cent for 1930 means that the omission of 
the quarantine system did not apin-eciably increase the frequcnc.v of 
cross-infections. We cannot e.xplain the low ficrure of 2.1 per cent for 
ci-oss-infcctions entiiely by the use of eonv.alcseont .serum for prophy- 
laxis, since in the case of Gennan measles, scarlet fever, and whooping 
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coAigh EO secondary case developed cither in the immunized or in the non- 
immunized groups; not a case of diphtheria occurred during our whole 
three-year study period; and more cases of chickenpox de\ eloped among 
the treated eases than among the controls. However, in the case of 
measles and mumps our figures seem to indicate that the use of con- 
valescent serum prevented somewhat the spread of the disease. If we 
added up the number of all the susecptilfie children rvho were on our 
wards when there was a chance for them jo he secondarily infected, we 
find that out of 802 susceptible children, only 37 eross-infections oc- 
curred, making the cross-infection rate 4.6 per cent for the susceptible 
patients. If we eliminate all the susceptible children who received con- 
valescent serum, the cross-infection rate rises to 5.6 per cent. From Fig. 

2 we can see clearly that it is practically impo.ssible that the composi- 
tion of a ward population should be such that all the children at one 
time should be susceptible to a specific disease. During our three-year 
study, of 1,717 admissions only 802, or 47 per cent, were susceptible to 
the different contagious diseases to which they happened to be exposed. 
If the 37 cases of contagious diseases had involved the closing up of our 
wards for the usual length of time for quarantine, the hospital would 
have been closed for 452 days, out of the total of 1,124 admission days, or 
40 per cent of the total time. 

Table II gives the detailed consequences of the different primarj’- con- 
tagious disease eases which occurred during our study in the children's 
sermce of Fifth Avenue Hospital. 

After the analysis of the case histories of the patients who became' 
cross-infected while in the hospital, we came to the conclu.sion that verj- 
few of them would have escaped infection even if we adhered to the 
quarantine system since most of them were on the wards at the time 
when the first case occurred. Therefore, it is obvious that we could have 
gained but little by carrjdng out the customary quarantine rules. On 
the other hand, by omitting the quarantine system we gained the fol- 
lowing : 


1. The hospital was of sendee to the sick children seeking admission 
for 452 more days in the course of three years than it would have been 
if the quarantine .system had been maintained. 

2. The internes and nurses had the opportunity to see nearly twice 
the number of ca.ses that they could have if admi.ssions had been avoided 
during 40 per cent of the time. 


3. Each month of gnarantme means a lo.ss of from .$400 to 8500 to the 
hospital becansc of the necessity of maintaining the same staff of doc- 
tors, nurses, and attendants without hein- able to / - 

patients. Tlfis loss in the course of 459 da v! If P^vate 

amounted to from $6,000 to .$7,000. " ' fiviarantme would have 
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Table II 

CoNTAGiovs Diseases OcccrjirxG ix the Pediatric Service of Fifth Aitkee 
Hospjial From Jcxe 11, 1931, to July 1, 1934 


NO. 

DATE 

DISK VSE 

IMMUNIZED 

CASES 

CONTROL 

CASES 

LENGTH OP 
EXPOSURE 

TOTAL 

NO. 

cnoss- 

IN- 

FECTED 

TOTAL 

NO. 

cross- 

in- 

fected 

1 

G/2G/31 

Pubella 

3 

_ 

4 

- 

li/i days 

o 

2/15/32 

Bnbclla 

19 

- 

22 

- 

2 days 


Total 

Rubella 


- 

2G 

- 


o 

12/31/31 

Scarlatina 

o 

- 

3 

- 

li/j days 

4 

3/23/32 

Scarlatina 

IG 

— 

10 

- 

2 days 

5 

4/23/32 

Scarlatina 

G 

- 

7 

- 

2 days 

6 

7/13/32 

Scarlatina 



9 

- 

0 hr. 


d/lG/34 

Scarlatina 

m 


S 

- 

2 hr. 1 day 


Total 

Scarlatina 

3S 

- 

37 

- 


S 

G/in/31 

Pertussis 

3 

_ 

3 

- 

2 hr. S days 

9 

7/ 2/31 

Pertussis 

3 

- 

3 

-- 

iy> days 

10 

9/ 1/31 

Pertussis 

9 

- 

3 

- 

1-2^1 davs 

11 

10/ S/31 

Pertussis 

4 

- 

4 

— 

1 dav 

12 

10/30/31 

Pertussis 

i3 


4 

_ 

2 days 

13 

S/1 1/33 

Pertussis 

19 


14 

— 

20 hr. 

14 

9/ 2/33 

Pertussis 

12 

- 

12 

— 

2-7 davs 

Id 

10/23/33 

Pertussis 

12 

- 

14 


0 hr. 7 days 

IG 

11/ C/33 

Pertussis 

II 

- 

10 

- 

1-S davs 

17 

12/12/33 

Pertussis 

10 


17 

_ 

4 hr. io days 



Pertussis 

96 

- 

90 

- 


IS 

5/30/32 

Parotitis 

0 

- 

0 


9 davs 

19 

6/ S/32 

Parotitis 

10 


20 



20 

4/14/33 

Parotitis 

20 

- 

31 

_ 

29 hr. 

21 

4/20/34 

Parotitis 

17 

- 

3C 

1 

4 hr.-4 davs 







2.87o 





65 


93 

1 








1.7% 


oo 

5/17/32 

Taricclla 

14 

— 

IS 


G-S 1\T 

23 

3/ 4/33 

Varicella 


5 


1 

12 hr'-3S hr. 




33 

lo.OT- 

02 

1.5% 



Total 

Varicella 

47 

5 

SO 

1 






10.G9^ 


1.2%, 


24 

7/17/31 

Morbilli 

4 


4 



23 

3/21/32 

Morbilli 

34 

O 

44 

15 

20 lir.-2 davs 





5.0% 


34.0% 

*■ 

20 

1/1 S/33 

Morbilli 

1C 

- 

26 

3 

0 hr.-G>/. davs 







11.0% 


mm 

2/13/33 

Morbilli 

23 

3 

G 

o 

6 hr.-llVd 





22.0% 


.33.0% 


mm 

3/25/33 

Morbilli 


1 

O 

1 

1-lG'A davs 





4.0% 


50.0%’ 


B 

5/ 0/33 

Morbilli 

■ 

1 

4.0% 

1 


1-20 days 

m 

Total 

Morbilli 

125 

0 

S3 

21 






7.0% 


25.0% 



All cases .I!).'; ]4 .j09 23 


3.57r 5.C7e 


Tntal 


S02 cross-infoeted 37, or 4.G9r 



















































KEUESZTUKI ET AIj. t EXPERIMENT WITH NO QUARAN'JINE 


ITi: 


CONCEHStONS 

1. For the past three years in the children’s service of Fifth Avennc 
Hospital quarantine was not observed. 

2. In the place of quarantine and the aseptic technic, specific con- 
valescent serum was used for prophylaxis against all common contagious 
diseases in half of the susceptible groups. One-half of the susceptible 
children were nsed as controls. 

3. No secondary cases of German measles, whooping cough, or scarlet 
fever occurred. 

4. The chickenpox convalescent serum appeared to he of no value. 

5. Serum from convalescent patients with mumps apparently decreased 
the morbidity of parotitis from 2.8 per cent to 0; measles convalescent 
serum apparently decreased the incidence of cross-infection of measles 
from 25 per cent to 7 per cent, 

6. The order of frequency of cross-infections ivas measles, chickenpox, 
and mumps. 

7. Of 1,717 hospital admissions 37, or 2.1 per cent, became infected 
while in the hospital. 

8. Only 47 per cent of the ward population were susceptible to the 
contagious disease to which they were exposed. 

9. The cross-infection rate of the susceptihles was 4.6 per cent. 

10. The lack of quarantine and the lack of aseptic technic did not ap- 
preciably increase the cross-infection rate of our pediateie service. 

11. The disadvantages of quarantine for a general pediatric service 
are much greater than the good achieved by its use. 
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GROWTH OF THIRTY-TWO EXTERNAL DIMENSIONS DURING 
THE FIRST YEAR OF LIFE 

Harry Bakwix, M D., and Ruth Morris Bai^win, M.D. 

New York, N. Y. 

D ata in the literature on the external dimensions during the first 
year of life are mcagerd-= In this paper means and standard 
delations* for thirt 3 '-two external dimensions are recorded hj- certain 
subdmsions of age under one jmar (Table I, A and B). Similar^ ata 
for the dimensions of tlie thoraco-abdominal cavity, the cardiac silhou- 
ette, the mediastinum, the radius and ulna are recorded elsewheie. ’ 
hleans for dimensions at age intervals not given in the table maj’’ be 
rcadilj- obtained bj^ constructing curves from the mean values and in- 
terpolating. 

The infants used in tliis study nere bom in the Fifth Avenue Hospital 
and were supervised from birth in a special clinic. Thej’’ came from 
homes of moderate income. The number of infants classified by sex and 
racial origin and the number of times they were measured is shown in 
Table II. The instruments used and the dimensions measured have been 
described elsewhere.^ 


THE BODY PROPORTIONS 


Since the external dimensions of the body grow at different rates 
during the first jmar of life, theie lesults a change in the body propor- 
tions. In relation to total body length all external dimensions in 
Table I become smaller during the first jmar of life with the following 
exceptions: The biacromial diameter of the tmnk, the length of span, 
and the foot dimensions remain relatively unchanged The bicristal 
diameter of the trunk and the length of the humerus, femur, and tibia 
become relatively larger. Weight also increases more rapidlj"^ than total 
bodj' length. The most striking change in the bodj^ proportions is in 
the relative size of the head, the head circumference — total body length 
index falling from 68.3 at birth to 60.8 at one j-ear. 

A number of changes occur in facial configuration. The face at birth 
is broad, particularly in its loner portion, the nose is broad and short 


From the Children’s Medicil Service of Bellevue Hospital and tlie Department of 
Pediatrics. Xtw Vork Unlvcrsitj Medical College, and the Filth AveniL HospJtel ^ 
‘The standard deviation is .a measure of the dispersion of values around the mean 
One stand ird deviation on each side of the mean includes G7 per cent of thi S.se2 
and Uio stindard deviations 9o per cent of the caso^ Tn 
studies the pciccntlle method has been used for expressing variabilitv 
hovvever. it has been replaced hv the standard devmtion®^ Sgh mor^aLrm?.a“?a 
calculite, the standard deviation has i number laborious to 

• • * - over the percentile 

ling- Because of its 
statistical formulas 


mcUiod^. It is, in general, Ic^s affe 
algebraic properties it is more iisel 

In this repird It is invaluable in , j... — 

dhcase and normal groups It is al^'o more useful in nf between 

1 urtlicrmorc, tlie percentile is not jnfrcnuentlj indeterminate variation. 
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and the bridge depressed. The palpebral leugtli and particularly the 
inter-inner cantlius diameters are large. At one year the face is rela- 
ti\e]y narrower, tlie nose longer and narrower and the eyes smaller and 
closer togctlier. 

The lover extremities grov more rapidly in length than the remainder 
of tlic body. This is true also of the bieristal diameter and confii-ms the 
observation that the lover portion of the body grovs more rapidly than 
the upper portion during this age ireriod. 

SEX 

At birth the male infant is l.irger m the cvtcrnal dimensions than is the female 
infant, indicating a more lapid groafh during prenatal life. Tlie female infant, on 
the othci hand, is nioie adianced ph\ Biologically as indicated by the earlier ossifica 
tion of the cpiiihyscal contcis.s Other differences during prenatal life are the larger 
number of male conceptions, estimated at about IDS males to 100 females, » and the 
higher death rate among ni.de infants. The higher mortality among males continues 
after birth and is found for eiei\ disease during infancy except pertussis and ery- 
sipelas. It is, therefore, of intcicst to determine vhothei any differences m growth 
exist during this ago period. 

Although boys are larger than girls at all age subdivisions no dif- 
ferences in body proportions were noted for the external dimensions 
measured. There vas also no significant difference in the variability 
of the various dimensions. 


Table II 

Distribution’ of Ixivxts AIeasured bv Sex vxd Katioxalitv 


KATIONALITT 

1 ^'UMBEn OF INPAKTS 

1 

KUMBEIt or TIMES 
MEASURED 

TOTAL I 

M \LES 

JFEMALES 1 

TOTAL 

1 JtALES 

(rEJXALES 

All nationubtics 

19S 

94 


1328 

598 

730 

Mediterranean 

38 

10 


233 

84 

149 

Kortli European 

Ga 

32 


470 


250 

Central European 

21 

12 

9 

. lol 

79 


Jcwis-h 

44 

o'> 

22 

327 

102 

105 

E. F. A. 

14 

c 

8 

SS 

34 


Endcterminod 

10 

0 

10 

53 

19 

34 


XATION.VLITY 

No consistent differonees verc found in the head dimensions or indices 
of infants from the national groups designated in Table II. There was 
also no diffcicnee in the bimalar diameter of the face. Other dimen- 
sions veic not calculated since licad shape is ordinarily considered one 
of the most strildng of national characteristics. 

SU.NIAtARY 

1. Means and standard deviations for thirtj'-two external dimensions 
arc recorded by certain subdivisions of age under one year. 

2. Differences in body proportions at birth and at one year arc de- 
scribed. 
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3. Neither sex nor iiationalitj’ has any influence on bodj" configuration 
during the first j'ear of life. 
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THE C0:MPARATIVE value of the schilling DIFFEREN- 
TIAL BLOOD COUNT AND THE SEDIMENTATION OF 
THE ERI'THROCYTES IN ACUTE RHEUMATIC 
FEVER IN CHILDHOOD 

Julian L. Rogatz, M.D. 

New York. N. Y. 

I N THE treatment of acute rheumatie fever it is of importance to 
know wlien the acute jiroccss 1ms completely subsided and when to 
allow tlie {)atient out of bed. This is csjiecially significant in those with 
firet attacks in order to prevent, if possible, the development of serious 
cardiac lesions. The caution of various clinicians is well summarized 
b.v Lewis, “Convalescence should proceed slowly and be well consoli- 
dated. In cases of carditis the end of active infection is most difficult to 
gauge and montiis must pass before recovery can be regarded as com- 
plete.’'* 

Since the more disappearance of symptoms can be no indication of re- 
covery,-’ ^ various guides iiave been sought — subsidence of fever for an 
indefinite period of weeks, normal pulse rate, and total white cell count 
being the usual criteria. Tiicse, however, have been found normal in the 
])rcscnee of low grade infection and are therefore unreliable. Numerous 
observers liavc reported the value of the sedimentation of the red cells 
in indicating quie.sceuec''-' and have cmpliasizcd the importance of keep- 
ing convalescent rheumatic fever patients at rest until this test is nor- 
mal, the one important point in therapy. 

Another blood examination, the Schilling differential count, wherein 
the presence of immature white cells is noted, has been much used as an 
index of active infection in various acute illnesses, and its value has 
been rcj)catedly established.'' It was deemed useful, therefore, to com- 
pare the Schilling smear and the sedimentation of the red cells in cases 
of acute rhenmatie fever, especially since the.se tests have not given 
corre.sponding re.sults in other conditions, the sedimentation test appear- 
ing Ic.ss .sensitive than the .Schilling count."’ In acute appendicitis, for 
example, it is interesting to note that the sedimentation rate is often 
normal in the presence of a marked left shift in the .Schilling smear. 

For this rea.son we ai)iilied lho.se tc.sts in a series of acute rheumatie 
fcA’cr ca.ses. It was fii-st planned to study primary cases without evident 
cardiac involvement, but such ca.ses were too few. and it became neces- 
■sary to include those with acute and chi’onic carditis. Even with thc.se 
it was pos.sihle to collect hut twenty-five suitable cases in flii’ce years. 
t)n this material our study is based, 

Frcim tJjf' Jnrohi Div'JsIon for ChlUircn of the IHII IfopphnJ. gprUre 

of Dr. Jeroriu* 5^. IvopoM. 
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AIETHOD 

For tliG sedimentation tests venous blood was ■svitlidravni and mixed with. 2 per 
cent sodium citrate solution in tlie proportion of one part of citrate to five parts of 
blood. Tills mixture ivas placed in tubes and allowed to stand at room temperature. 
Headings were made at appropriate intervals. Schilling smearSj total white counts, 
red cell and hemoglobin determinations were also done on admission. The Schilling 
counts and the sedimentation tests were made at weekly or ten-day intervals until 
normal. Our patients were under observation from three to sixteen weeks. 

Tliere are many methods in use for determining the sedimentation of the red 
cells, each depending on some slight variation in bore or length of the tube used 
with altered markings. The principle involved is the same and these slight modifica- 
tions only cause confusion and require a new set of normal values for each new 
tube. There is, however, one main difference in systems used. One system measures 
the sedimentation time; the other measures the sedimentation rate. "We used the 
Linzenmeier and the IVestergren methods as an example of each of these systems. 
In our later work we preferred the Cutler method in place of the "Westergren and 
finally used it exclusively. 

Sedimentation time is measured bj- the Linzenmeier method, in which a short 
tube 70 mm. long with a 5 mm. bore is used and gra.duated at 6, 12, IS, and 2d mm. 
The time necessary for the column of cells to fall to the 18 mm. mark is recorded 
— -normally two or more hours. The disadvantage of the method is the necessity for 
constant watching of the tube. 

Sedimentation rate is measured by the Westergren and Cutler methods. The 
Westergren tubes are 300 mm. long and graduated from 0 to 200 mm. in 1 mm. 
intervals. The distance the cells drop in one-half and one hour is noted — ^normally 
10 mm. or less at the end of one hour. 

The Cutler tube is also a short tube 70 mm. long -with an internal bore of 5 mm. 
and is marked from 0 to 40 mm. The distance the column of cells falls in one-half 
hour is read and should be 10 mm. or less, normally. Some take a second reading 
after one hour, but there is very little additional drop. 


Table I 

Headings on Contkol Cases Without Infection, to Establish Normal Figures 
FOR Tarious Tests Used 


FORMAL 

AGE 

SCHILLING 

sedimentation tests 


HG. 

HO. 

CONTROL 

IN 

PER CENT 

LIN2EN- 

\VESTEPv- 



R.B.C. 

% 

CASES 

YU. 

litMATURES 

>[EIEU 

GREN 

CUTLER 


SAHLI 

GM. 

1 

12 

10 

3.3 hr. 

13.0 

Dim. 



4,860,000 

70 



12 

8 

12.0 hr. 

2.5 

Dim. 



4,770'000 

75 


3 

11 

5 

5.0 hr. 

10.0 

mm. 



4,690,000 

70 


4 

10 

10 

G.O hr. 

4.5 

mm. 



4',890',000 

76 


5 

8 

10 

4.0 hr. 

0.0 

mm. 



4,370,000 

66 


G 

11 

3 

e.O hr. 

5.0 

mm. 



4',610;000 

90 


( 

11 

9 

5.0 hr. 

5.0 

mm. 



4,790,000 

85 


S 

9 

10 

11 

7 

10 

7 

8 

5 

7 

4.0 hr, 
3.5 hr. 

5.0 hr. 

5.0 

7.0 

5.0 

mm. 

mm. 

mm. 



4.500.000 

5.200.000 

5.080.000 

88 

92 


12 

s 





7 

mm. 

3,800,000 

72 

10.5 

13 

10 





4 

ram. 

5,040,000 

83 

12.1 

14 

11 

9 




u 

mni. 

5,190,000 

96 

14.0 

15 

12 

9 




3 

mm. 

4,820,000 

83 

12.1 

10 

7 





6 

ram. 

5,100,000 

88 

12.8 

17 

8 

2 




4 

mm. 

3,180,000 

76 

11.0 

IS 

S 

0 




10 

mm. 

4,820,000 

80 

11.5 

39 

C 

s 




0 

mm. 

4,170,000 

72 

10.4 

20 

7 

4 





10 

7 

mm. 

mm. 

4.280.000 

4.610.000 

78 

80 

11.4 

11.6 
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In our control series all three methods for determining the sedimentation of the 
red cells gave accepted normal values, but in the sick patients the Cutler and 
Linzenineier readings often readied normal while the IVestergren was still rapid. 

VaiTous faetoi's, socli as anemia, cell volume, room temperature, etc., 
have beeu shomi to cause appreciable errors in the reading of the sed- 
imentation test.” Kalilmeter,^- Walter,^® and others have used a cor- 
rected sedimentation rate index. Rourke and Ernstene^^ have found 
tlie normal limits of the corrected index to he from O.OS to 0.35 mm. per 
minute, which could produce a mai’kcd distortion in delayed readings. 
Ilowever, the degree of anemia was not sufficiently marked in our cases 
to cause serious errors, and corrected readings were deemed unnecessary 
for all practical purposes. 

Since Fahraeus published his first observations on the sedimentation 
rate in 1918, there has appeared a vast literature on the factors con- 
trolling this phenomenon, and wc need not review these theoretical 
studies here. They are well summai'ized h.v Walton.^” 

AXALYSIS OF CASES 

In our Avork it soon became apparent that the Schilling blood count 
and the sedimentation tests both reacted to the rheumatic infection in 
its early stages. Tliere ivero usually an abnormal number of poljTnorpho- 
nuclear leueoeytes of tlic immature form in the blood stream from one 
to several ivcoks after the temperature and pulse became noi’mal. At 
times tlie blood smeai' appeared normal simultaneously ivith the fall in 
temperature or even anticipated this improvement, an obsen-ation wliich 
corroborated earlier work done in acute infections with the Schilling 
smear.® 

With occasional exacerbations and reappearance of Joint swellings, or 
witli the onset of a pericai'ditis, an increase in the immature wliitc cells 
and increased sedimentation time and rate invariably appeared (Case 7). 
Witli each subsidence of signs and symptoms, however, the sedimenta- 
tion tests always lagged in tlieir return to normal and remained 
rapid for weeks after the disappearance of immature cells from tlie 
blood. Tims the sedimentation tests must be considered more sensitive to 
the presence of active riicnmatism than the Schilling smear (Table II). 

Tills is perhaps best explained by the growing belief that some factor 
may play a role in ilicumatism, whicii is sloiv in subsiding after tlie acute 
infection has actually ended. To this liiere would be no rc.sponsc of 
the hematopoietic organs and hence not reflected in the Scliilling smear. 
In many cases of rhenmati.sm an cosinophilia occurs’®’ ” during some 
stage of the illnc.ss. One of our patients showed an cosinophilia of 10 
per cent, another of 15 per cent. This suggests Die presence of an al- 
lergic factor, hut the sedimentation late is generally delayed in allergic 
conditions. In any event there is a factor at work during con%-alc.sccnce 
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from acute rheumatic infections, which could conceivably cause a 
phA'sicoehemieal change in. the blood affecting the sedimentation rate 
and time. 


Table II 

Illustrative cases showing how temperature and pulse first reach normal, to be 
followed shortly bv the Schilling count and finally by tlie sedimentation 
rates. Abbrciiations: TPX (temperature and pulse normal), N (normal). 
Kormal values: Linzenmeier — ^120 minutes or more; AVestergren — 10 mm. in 
one hour; Schilling — about 10 per cent or les»; Cutler — ^10 mm, or less. 


Date 

Aug., 1932 

2 

H 

15 

22 





Ca.'ie 0 

Linzenmeier in minutes 
AVestergren mm. in 1 hr. 
Schilling per cent 
immatures 


H 

TPN 

70 

49 

9 

N 

120 

25 

11 





Date 

Mar., 1932 
24 

Apr. 

1 

8 

18 

28 

May 

10 

June 

9 

30 

Case 7 

Linzenmeier in minutes 
AVestergren mm. in 1 hr. 
Schilling per cent 
immatures 

TlOl 

15 

90 

10 

15 

100 

N 

9 

TPN 

50 

40 

27 

45 

74 

24 

50 

GO 

20 


45 

87 

12 

82 

20 

Date 

Apr., 1933 
15 

21 

29 

May 

5 

n 

20 

26 


Case 10 

Linzenmeier in minutes 
AVestergren mm. in 1 hr. 

Schilling per cent 
immatures 

T102 

9 

147 

47 

m 

TPN 

30 

72 

14 

45 

45 

N 

11 

30 

15 

9 

100 

19 

10 

105 

12 

N 

5 


Date 

Mar., 1933 
30 

1 

2 

10 

10 

24 

Mav 

1 



Case S 

Linzenmeier in minutes 

AVestergren mm. in 1 hr. 
Schilling per cent 
immatures 

TlOl 

25 

22 

20 

85 

TPN 

45 

48 

14 

77 

28 

N 

11 

90 

20 

2 

N 

130 

N 

10 

1 

1 

1 

Date 

Jan., 193c 
19 

28 

Feb. 

0 

20 

Mar. 

8 




Case 10 

Cutler mm. in hour 

Schilling per cent 
immatures 

T104 

31 

30 

TPN 

29 

N 

11 

24 

7 

19 

K 

5 





In order to obtain normal values for the laboratorA' tests Ave Avere to 
perform on our patients, we examined a series of twenty normal chil- 
dren, i.e., Avithout acute infection as evidenced by a normal Schillino- 
count with immature “stab” cells below 10 per cent. Bed cell and 
hemoglobin determinations and sedimentation tests Avere done on these 
children. The Westergren and Linzenmeier methods were iised in the 
first tc,,^ the Cutler method i„ the lost. The highest t.ormol v.ta 
or the Sehillmg count was 10 per eont. In the Linzenmeier tubes it 
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took from ttirce to tivelve lioiirs for tlie column of cells to fall IS mm. 
In the Westergren tubes the eoliinin fell from 2.5 to 13 mm. in one hour. 
The high iigiu’e in one ca.se ivas accepted as normal in view of a noi-mal 
blood smear, a nonnal Linzenmeier test, and a negative history (Case 1). 
The normal figures for the Cutler tube ranged from 3 to 10 mm. in one- 
half hour. 

The following illustrative cases are de.seribed in some detail for the 
various points of intere.st they offer : 

Case 0. — J. B., male, aped ten years, rvas admitted Aug. 2, 1932, rvitli painful 
swellings in the ankles, knees, and hips, and fever for fourteen days. There was 
no previous history of a similar nature. The positive physical findings were e.x- 
quisitely tender and swollen ankles, and a short, soft, blowing, systolic murmur 
heard at the apes of the heart. The temperature was 103° F. 

Both sedimentation tests were very rapid and the Scliilling smear showed 
numerous immature cells. One week later all sjTnptoms bad disappeared, and the 



Cliart I. — Case S. Xoto how f!ie Schiilinfr cuiwc readies normal two weeks before tlie 
sedimentation te.sts (arrows Indicate normal). 

temperature and pulse were nonnal. The .smear was normal, but the sedimentation 
tests were still unchanged. They beg:m to improve during tlie following week; 
the Linzenmeier reading became normal two wcok.s after the Schilling had become 
normal, and the Westergren reading was iiiiieh improved but lagging (Table II). 

Case 7. — M. G., male, aged eleven years, was admitted March 24, 10.3,3, witli 
pain and swelling in the shoiddeis and knees three days after the onset of a sore 
throat, the duration of the joint symptoms being one week, Tlie temperature on 
admis.sion was 101° F. There wore swelling and redness of the knees. The heart 
was negative. The red cell.*- were 3 , 700 , 000 ; tlie hemoglobin content was 78 jier 
cent (.S.ahli) and the leucocytes, 0,500. 

Both sedimentation tests were very rapid, the smear showing but a moderate 
loft shift (10 per cent immature cells). AH test.s indicated the presence of active 
infection, however. The sedimentation tests eontimieii very rapid though the smear 
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Ijecaiue normal one week after a<lmission. During tlic second week in the Iiospitul, 
however, immature cella reappeared in the blood, followed by an acute exacerbation 
of all symptoms with joint involvement and a temperature to 103° F. The heart 
remained negative. Both sedimentation tests were markedly increased, the column 
in the Linzenmeier tube falling IS mm. in twelve minutes. One month after sub- 
sidence of this second attack, the immature cells had practically reached normal, 
while the sedimentation tests, though improved, remained high, only approaching 
normal three weeks later (Table II). 

Case 8. — C. H., male, aged twelve years, admitted March 30, 1933, liad a painful, 
tender swelling of the left ankle for three daj's. Tlierc was no previous history 
of rheumatism. There was a soft, blowing systolic murmur at the ape.v of tho 
heart. 

The laboratory findings were; K.B.G., 4,900,000; hemoglobin, 84 per cent 
(Sahli) ; and W.B.C., 18,400. The Binzenmeier tube showed a drop of 18 mm. in 



Chart 2.— Case 10 . Note the extremely rapid Westergrren and the prolonired Linzen- 
normalT^^' normal two weeks after the Schilling count (arrows fedirate 


twenty-five minutes. There were 22 per cent immature cells in the blood. Ten days 
later all tests showed improvement with normal temperature and pulse, but activity 
was stUl indicated. Seventeen days after admission the smear was normal and the 
sedimentation tests improved. Both Linzenmeier and Westergren tests became nor- 
mal two weeks after the blood smear, showing once again the greater sensitivity of 

?TaS' IlTTcWt" 1)' 

Case 10.-^. P., fem.ale, aged nine years, was admitted April 15, 1933, complain- 
ing of pains in ail jomts with swelling and fever of threo days' duration. Ev^Sina 
tion shoi^d acutely mflamed joints of the left elbow and the large toes 5th rctl 

n.™ ....... T.,. „w “i.” 
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arlilition to ttiisc c'ctrcmeh rapid tests the Schilling snic-ir shoned 47 per cent 
iniimture forms in the blood Thus all readings indicated a severe infection 
Though these tests are not absolutclj quantitative, thej do in a general way sug 
gest the seieriti of the infection alien such evaggerated figures are obtained. 

Despite these readings, after one ncek of rest there nas a rapid improvement 
in all tests, the blood smear appearing almost noimal ITeehlj readings showed 
oontinucd improicment The temperature and pulse fell to normal one neck after ad 
mission; the smear three weeks later; and the sedimentation tests reached high 
normal siv weeks later (Table H) During comalesccnce tlicre nas a definite 
cosinophilia, the smear at that time being thus* hasophiles 2 per cent, eosmoplules 
10 per cent, immature (nonsegiucnted) cells 10 per cent, mature (segmented) cells 
30 per cent, hmiphocytcs 30 per cent, and monocytes 3 per cent (Chart 2). 

Case 11 — W. JI., male, aged tnclve years, was admitted Alarch 31, 1933, com 
plaining of pain in the spine, yust below the neck, for three weeks The pain was 
so severe that the boy could neither bend liis head m any direction nor sleep There 
nas no fever on admission Evamination shoned a marked stiffness of the neck 
with tenderness on palpation or fievion oiei the sixth and seventh ceriical and third 
and fourth thoracic vertebrae The heart nas negatiic Eoentgenogrnnis of the 
spinal column shoned no abnorm ilities The laboratory findings were; BBC, 
1,020,000; hemoglobin, S7 per cent Sahb; WBC, 30,000 The temperature was 
99 S“F. 

The diagnosis nas at first obscure Though the temperature was normal the 
presence of some actiic infection nas indicated by the Schilling count, which showed 
10 per cent immature forms (eosmoplules 7 per cent, immature cells 39 per cent, 
mature cells So per cent, lymphocytes 37 per cent, and monocytes 2 per cent). Both 
sedimentation tests were rapid, the Dinzcnnicicr reading twenty fiic minutes, the 
Westergren 92 mm. These figures nitli an cosinoplulia suggested the possibibty of a 
rheumatic infection, which nas strikingly corroborated about four necks later (April 
28) mth the sudden appearance of typical rheumatic nodules oier the dorsum of the 
feet along the tendons and oier the Icnecs At this time the Linzenmeier readings in- 
creased sbghtly from tnentyfivc minutes to twenty one minutes, the 'Westergren re- 
maining unchanged at 90 mm 

On Alay o a new crop of nodules appeared over both knees, at which time all 
tests shoned increasing activity, the Linzcnnieicr reading scienteen minutes, the 
Westergren 112 mm . and the immature cello 26 per cent On Alay 16 there was still 
some pain in the neck Tlic Linzcnmeier reading was twenty minutes, the Wester- 
gren 77 mm , and the immature cells 20 per cent On il.ay 27 the Linzenmeicr read- 
ing was nineteen minutes, Westergren 85 mm, and the immature colls 19 per cent 
On June 7 Linzcnmeier w.as forty minutes, Westergren 52 nun., and the immature 
cells 13 per cent, showing a more napid approach of the blood smear to normal 
than the sedimentation tests. By June 23 the Linzcnmeier reading was scicnty 
eight minutes and the M cstcrgreii reading 25 mm At this time, with the tests al 
most normal, the child was rcnioied from the hospital 

ClSE 12 — D G, male, aged seicn yeirs, .admitted .'^cpt 2, 1930, complained of 
pains in the kncis and ankles for one neck. The temperature ranged hetneen 100° 
and 101° F On emmination the slight joint sncllings ncre ciident. Tlierc was a 
slight presystohe rumble .ind a somenhat accentuated pulmonic second sound nith 
no definite murmurs. All tests were moderately increiscd. Tlic Wtsfergren tube 
shoned SI mm, and the Cutler rate nas 25 nini. m one half hour There were 14 
per cent iinniatiirc <cll« On .‘'optenibcr S a systolic murmur nas heard at the apex 
of the hcirt Hie Westergren re idmg was 111 mm, the Cutler 31 iiim , and the 
immature ci 11s nere 17 per cent On September 16 the iinninturc cells nere 10 per 
cent, hut rapid sedimentation rates persisted though improicd oier preiious read 
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ings (Wcstergrcn G4 mm., Cutler 23 mm.). From Sepfember 22 to October 13, 
though the child was at complete rest in bed, a fulminating attack of acute rheumatic 
fever appeared with migrating joint swellings and rheumatic nodules along the 
occipital spinal column. The temperature was 103° F. 

This acute phase was accompanied bj- joint and pericardial ciTusions, which sub- 
sided slowly. The temperature fluctuated between 101° and 103° F. for ten days, 
the pulse between 100 and 140 for three weeks. The tests on October 13, following 
the acute attack, were as follows: Wcstergrcn 71 mm.. Cutler 2S mm., immature 
cells IG per cent. On October IS the tests were Wcstergrcn 47 mm.. Cutler IS mm., 
and immature cells 20 per cent, showing an unexplained increase in tlic Schilling 
count with improvement in the sedimentation rates. On October 2S the tests wore 
Westergren 40 mm.. Cutler 9 mm., and immature cells S per cent, showing mucli 
improved sedimentation rates with a normal smear. A marked eosinophilia occurred 
at tliis point: eosinophilcs 15 per cent (!), imm:iturc cells S per cent, mature cells 
34 per cent, l 3 'mphocj-tes 42 per cent, and monocytes 1 per cent. 

The sedimentation tests continued to improve slowlj-, not reaching absolute nor- 
mal unto Januarj- 25, throughout which period the blood smear was within normal 
limits. It took more than four months for the sedimentation rates to reach normal 
in this case. 

Case 16. — ^E. B., male, aged eleven years, was admitted Januarj' 19, 1935, com- 
plaining of acutelj' inflamed ankles, knees, Angers, wrists, and shoulders for seven 
days, with temperature mounting to 103.6° F. The joint involvements were 
migrator}'. Examinations revealed an acute pericarditis with a friction rub audible 
over the whole precordium and a double, apical, sj'stolic murm:ir. B.B.C., 3,460,000 ; 
hemoglobin, GS per cent Sahli (9.S gm.) ; W.B.C., 23,200; Cutler, 31 mm.; immature 
cells, 30 per cent. 

Despite this apparently severe involvement, in nine daj's the temperature and 
pulse were normal, the immature cells were 11 per cent, a high normal, but the 
Cutler reading was 29 mm., still rapid. There was a slow improvement in the 
sedimentation rate, which Anally reached normal flve weeks after the blood smear 
(Table II). 

CONCLUSIONS 

In a convalescent case of acute rheumatic fever, with the subsidence of 
acute symptoms and signs, the temperature is first to fall to normal, 
followed hy the pulse rate, then the disappearance of immature polj^- 
morphonuelear leucocytes from the Mood. Last to reach normal is the 
sedimentation of the erythrocytes. To prevent a convalescent child from 
getting up too soon, this test should be the criterion of inactivity. No 
child should he allowed out of bed until the sedimentation test is ab- 
solutely normal. This precaution should help to diminish serious 
cardiac involvement in new cases and minimize increasing damage in 
children already affected. 


CjUaUiUAKY 


The Schilling blood count and the sedimentation rate and time of th 
red cells have been studied in twenty normal control cases and i 
twenty-five children ill with acute rheumatic fever, with and tvithor 
evident cardiac involvement. The greater sensitivity of the sediment' 
tioii te.st as an index of inactivity has been dMnonci^«+ a 
as a guide for completed convalescence is urged. 
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A PAPILLOilA OP THE CHOROID PLEXUS IN AN INFANT 

Adrien Beeyer, 31. D., and AV alter J. Sieuert, 31. D. 

St. Louis, 3Io. 

T he case which we are reporting is of interest because of tlie rarity 
of this type of tumor and the clinical difficulties which were 
presented. 

Baby JIcL., six months old, male, was referred by Dr. Bernard W. Klippcl. Ho 
was the second baby, was born spontaneously after a short labor, and at birth 
weighed 7 pounds and 9 ounces. He was entirely breast fed ^Yith the usual auxiliary 
foods. The mother stated that the baby had been happy and bright and doing nicely 
until a few days before admission when she noticed that the head seemed to have 
increased in size. It was later learned that Dr. Klippel had noticed that the head 
had begun to enlarge two weeks earlier than this. Vomiting had started four days 
before admission, and during this time he had vomited all breast feedings, orange 
juice, and water. He had become obstinately constipated. Ko known fever or 
illness preceded the enlarging of the head. 

The baby was 27 inches long and weighed 16 pounds and 4 ounces; circumference 
of head was 18% inches which, according to the histoiy, would indicate that an 
increase of about 3 inches in its size had occurred in about four days (this statement 
being amended at a later date by the attending physician, as stated above). Scalp 
veins were much distended, and the fontanel was tense, presenting the ordinary 
picture of an acute hydrocephalus. Besides tliis the baby was deeply somnolent 
with a pulse rate of 64. The right pupil was well contracted; the left pupil widely 
dilated with retinal veins definitely engorged; there was no response to light in either 
eye. Some slight general spasticity of the entire body was noted giving the im- 
pression of being somewhat more pronounced on the right. The abdomen was re- 
tracted and the akin doughy. The spleen was not palpable. A typical hydrocephalic 
cry occurred twice during the examination and supported the very strong first im- 
pression of an acute hydrocephalus most probably of tuberculous origin. 

An intradermal tuberculin test using 0.1 mg. and a von Pirquet test made the 
day first seen were negative. A Scldlling differential blood count showed a nor- 
mal, noninfectious picture which, with the absence of a palpable spleen, immediately 
brought the original impression of tuberculous meningitis into very serious doubt. 
Besides this, a spinal tap on the following day by Dr. Klippel showed a clear, free- 
flowing fluid under increased pressure with a normal cell count and a negative 
Pandy test; no pellicle formed on standing. No organisms were found on smear, 
and cultures of the fluid were negative. Following the tap, the pupils became 
equal. 


In reviewing this with the history covering the four days, as given 
hy the mother when first seen in the office, one is impressed with the 
clinical interest attaching to an apparently justifiable diagnosis of 
tuberculous meningitis, which despite an aiTay of well-complemented 
signs was not sustained but, to the contrary, could be set aside by the 
laboratory findings and by the fact that in such eases one feels that 
he should often be able to detect an enlargement of the spleen. The 
situation thus became a very puzzling one 


P-=-^*atrlcs and PatUolo^-. Wasbln^on University School 
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AUTOPSV 

The baby dictl ten days later and permission was obtained for examination of tlie 
cranial contents only. Tlie fontanels were both wide open and tense, the head show- 
ings the typical form of an hydroceplialns. iVlien the skull was opened, the con- 
volutions of the brain, especially over the left parietal and occipital regions, were 
found to be markedly compressed and atrophic. The brain ruptured spontaneously 
ns it lay on the table, the rupture having occurred through a thinned area in the 
brain tissue of tbo left parietal region. A small opening here omitted a large stream 
of thin, clear, straw-colored fluid which was found to bo escaping from the 
greatly distended posterior half of the loft lateral ventricle. There was a reddish 
papillomatous tumor about the size of a large biscuit arising in the base of the 
central portion of the left lateral ventricle just posterior to the foramen of Monro 
iind extending through tlie ventricular c.avity where the tumor, together with a flat 
strip of brain ti.ssue, formed a partition dividing the ventricle into an anterior and 
a posterior chamber. There was no opening between these two chambers. Both were 
distended but the posterior portion was distended to such a degree that it gave the 
impression of being an enormous tliin-wallcd cystic cavity. The foramen of Monro 



Flp. 1. — ^Pliotopr.aph of brain: A, .riiowinfr cnrapsulatcd papilloma arl-slnp from a 
narrow strip of brain tissue ; R, forming: a partition in tlie lateral ventricle ; (7. an- 
terior chamber, and T), posterior cli.anibcr of left lateral ventricle ; B. F, and G, three 
pieces of choroid ple.Mi.s attaclicd to the tumor. The majority of the "seed’’ metas- 
t.ascs were situated in the .anterior wail of tlie strip of brain tissue, R, ne.ar the base 
of tlie tumor. (Tlie=c do not sliow in tlie pliotosraplj.) 11 show.s wlierc a block li.ad 
been taken includinB a “seed” metastasis ; J, a small “seed" metastasis ; J, capsule 
of the tumor. 

was blocked by the tumor lying over its orifice, causing tlie anterior portion of the 
ventricle to become somewhat distended. The tumor had caused some pressure 
atrophy of the lateral wall of the right lateral ventricle although the septum 
pollucidum was intact. The pons and medulla were markedly flattened, and there 
was a distinct prcs.surc collar on the inferior cerebellar surface. The left oculomotor 
nerve was imbedded in a mass of soft cdoiimtous connective ti.ssue. Three small 
pieces of choroid plexus projected from the main tumor mass, their free ends floating 
in the anterior chamber of the lateral ventricle. The tumor was eomplelcly covered 
orcr witli a thin enveloping membrane which was continuous witli the ependyma 
of the anterior chamber of the left lateral ventricle. The three segments of choroid 
ple.xus which ara.-io from the tumor were apparently not covered over by a membrane. 
There were ciglit or ten small implant “seed” motastasia in the wall of the anterior 
portion of the left lateral ventricle. The nmjority of these were situated immedi- 
atolv adjacent to the main tumor mass in the base of the ventricle although they 
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were distinctly separate masses. There were also two small “seed” metastases on 
the superior \rall. These “seed” metastases were not found in any other portion 
of the hrain. These secondarj- tumor masses did not appear to be coxcred by an 
enveloping membrane as was the main tumor. 

ilicroscopie sections of the tumor showed it to be a papillomatous tumor com* 
posed of branching villi in orderly arrangement with central cores of loose, or some* 
times dense, connective tissue in which there were imbedded small thin-walled blood 
vessels, the epithelial cells which covered the villi being arranged usually in single 
layers, although in some eases several lavers were present. The cells were well 
differentiated, and no mitoses were seen among them. They were cither low or 
high cylindrical cells with oval or round nuclei situated near the ba«e of the cells. 
With phosphotungstic acid lieraatOCTlin stain the cells fallowed coarse, darkly stain- 
ing mitochondria in the cytoplasm which in some cases were arranged around the 
nuclei, ^io glia fibers were present in the tumor, and no blepliaroplasts were seen. 



.. photomicrograph of the main tumor mass, showing the fibrous 

stS”^) stalk of the papilloma at the site of origin from the brain tissue. (H & E 

In spite of the fact that the tumor cells appeared to be very well differentiated, there 
were occasional small papillomatous and glandlike masses of tumor cells which had 
invaded the surroundmg hrain tissue at the base of the tumor to a very slight degree. 
The sections of the wall of the posterior segment of the ventricular cavity showed 
it to be lined with a layer of typical ependymal cells. 

DISCUSSION 

This tumor was considered to be a typical papilloma of the choroid 
plexus arising from the plexus of the left lateral Tentriele These 
tumors are relatively uucommon although they are well kiiovvn in the 
ueuropathologie literature. Davis and Cushing^ reported six ease! 
m a series of 964 intracranial tumors, a percentage nf n fi 
Van Wagenen= iu 1930 made an exhaustive revie; of the iSSatot 
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carefully analyzing fovly-five cases and adding t^ro of liis onn. 
Saclis^ was one of tlie first to report a successful surgical removal of 
one. Although these tumors ai'c typically localized, van Wagenen’ 
studied the question of “seeding” and found that in six repoi'ted 
cases this had occurred. Although our case did not show nearly the 
wide.spread seeding which occurred in van ^Vagenen’s case, it did 
show definite small “seed” metastascs in the wall of the anterior 
chamber of the left ventricle. 

An unusual feature of this tumor is the fact that it, together with 
a strip of brain tissue from wliieh it had its origin, formed a complete 
partition in the left lateral ventricle causing the posterior portion of 
the ventricle to he completely .separated from the anterior portion, 
leaving no opening between the two chambers. The fact that the 
posterior part of the ventricle was so cxfensiA’ely distended suggests 
that the tumor “secreted” cerebrospinal fluid. Thei-e was no choroid 
plexus in the distended posterior portion of the left lateral ventidcle, 
and, since the cyst was filled with what appeared to be cerebrospinal 
fluid, it seems reasonable to assume that the fluid had its origin from 
the tumor. The majority of the reported eases have been cystic 
tumors, = and the suggestion has been made that the cysts contain 
cerebro.spinal fluid which liad been “secreted” by tlie papillomatous 
tumors. 

An additional fciiturc cmpliasizcd by van Wagenen- and borne out 
in this case, was the fact that papillomas which occur iji the lateral 
ventricles are iiarticulnrly likely to have an enveloping membrane 
about them. This feature is very striking in our case. 

Another unexplained and curious fact is that this tumor, as well as 
9,3 per cent of the papillomas arising in the lateral ventricles collected 
by van Wagenen. occurred on the left side. 

sujrjfjVRv 

A case is re])orted in which a presumptive diagnosis of acute hy- 
drocephalus of tuberculous origin was based upon the history as 
given by the parent and the clinical signs. It was found instead to 
be the result of au enormous distention of the lateral ventricle 
caused by a ])apilloma of the choroid jdexus which arose from the floor 
of the ventricle and obstructed the foramen of l\Ionro on one side. 
The imi)ortance of the Schilling' difl’ercntial blood count, the spinal 
fluid examination, and the need for considerable reserve in the diag- 
nosis of acute hydrocephalus are emi>hasized in this case, as well as 
the necessity of avoiding pitfalls of this sort that the .surgeon might 
save a life. 
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A SBIPLE JIECIIANICAL METHOD FOR THE TREATMENT 
OP ENURESIS IN MALE CUILDREN 

Jerome Glaser, jM.D., and Daniel B. Landau, jM.D. 
RocnnsTER, N, Y. 


E nuresis is one of the most common disorders encountered in 
pediatric practice. While its etiology maj’' be found at times in 
anatomic or physiologic abnormalities, a review of ivhicli is beyond 
the scope of this communication, the great majorily of pediatricians 
believe the disorder to be of functional origin, based in most cases on 
faulty habit training or other abnormal p.sychologic states. The reason 
pediatricians .hold this belief is that most children can be cured of 
enuresis bj’’ the methods oi'dinarily used, perhaps the most common 
being that of awakening the child at regular intervals during the night 
and making him go to the toilet fully awake with the knowledge of 
why he has been awakened. The fundamental basis of success in 
this method is making the condition a nuisance to the child as well 
as to the parents, and thus .stimulating in the child a desire to control 
his bladder. Other methods — as forms of bribery, in which a reward 
is promised for success, reasoning with the child, appealing to his 
pride, a change of environment — all procedures affecting purely the 
psyche, also occasionally meet with success. 

Various mechanical measures have been devised from time to time 
and have met more or less success, but there. is no one mechanical 
method which has met with universal approval. The procedure about 
to be described resulted from the constant stimulus of a mother driven 
desperate by the constant bed wetting of her seven-year-old son, who, 
according to her, had not missed a night since he was born. In 
reviewing the literature in the attempt to find some method of con- 
trolling this boj"- in whom all procedures had met with failure, ive 
were impressed by the communication of Bonjour.^ He stated that 
the best method of treating the condition is by hypnotism, which is 
impractical in childhood. He reported success by sealing the prepuce 
with adhesive. If this is properly done, urine does not escape from 
the urethra, and when the bladder is full enough to give rise to a 
sensation of discomfort, the child will awaken and in this manner 
gradually be educated to control the bladder. Girls were treated 
similarly by sealing the labia majora together with adhesive. 

After a number of experiments the following modification of this 
m^d was adapted for the use of male children. A section of Pen- 
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rose rubber tubing of a size ivhieb irill slip comfortabl.v over the shaft 
of the penis is chosen. This is cut so that, vhen fitted over the length 
of the penis ivithin 0.5 inch of its base, tlie free end ivill project from 
2 to 2.5 inches beyond the tip. The tube is sealed to the base of the 
penis by means of an adhesive band covering both the rubber and the 
skin. This is the most difficult part of the technic, for, if improperly 
done, leaks readily occur here. The free end of the tttbe is closed by 
folding over about 1 inch and sealing this by means of a small rubber 
band. The details of the procedures are illustrated in Figs. 1 and 2. 
The method is explained to the child mho can in most cases readily 
understand ivhy, with this “raincoat” in place, he cannot possibly 
wet the bed; this suggestion is very important for the early success 
of the method. If. after the child goes to bed, urine is passed into 



Fir. 1 Tlio app.iratu.s In place. 

T'Ir. 2. — llciniscction of llie rubber tube .and adhesive showinR their relationsldp 
to the penis. 


the rubber tube, it cannot escape into the bedclothes, and he awakens 
either, as it is usually expressed, from a sense of weight between his 
thighs or because of the feeling of a distended bladder. He may then 
cither call his parent or, preferably, go to the toilet himself, release 
the rubber band at the end of the tube, pass his urine, and go back 
to bed. Older children may be taught to reseal the tube with the 
small rubber band. 

This simple method succeeded brilliantly in the original case which 
stimulated its application, as well as in a number of other cases of 
persistent enuresis. We believe, however, that, while in some cases 
success is obtained because of the mechanical principles involved, in 
most eases the effect of the method is psychologic, hlany boys cease 
wetting the bed after the first application of the tube witliout ever 
having wet it. The method will not succeed in the ease of feeble- 
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minded children who c.innot cooperate or so-called normal children 
who will not cooperate. It is too easy to tear the rubber or loosen its 
connections. "We are assured by a competent genitourinary authority 
that the danger of infection from backflow of urine into the bladder 
is negligible. The tube does not appear to eause or increase a tendency 
to masturbation. "We have had no experience with the application 
of the principles of this method in girls. 
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ATKESIA OF THE TULTA IN CHILDREN 

Prestox Nowlix’, M.D., axd J. R. Adams, I\I.D. 

CnAULOTTE, N. C. 

D uring tlic past t^vo years wc haA’c encountered several cases of 
cohesion of tlic labia minora in young females. Due to the ap- 
pai'cnt frequency of this condition and due to the fact that it ma}* be 
a factor in producing chronic urinary obstruction, this anomaly deserves 
consideration. 

In American literature tlicre has been little mention made of the 
condition. The standard pediatric and urologic texts do not refer to 
it. One of us, in 1934, reported one case in a child twenty-five months 
of age. 

The foreign Jitcinture is fairly extensive. R. Lederer, in 1929, re- 
ported a case in a child two year's of age. In 1930, Vakar reported 
fifteen cases of this type seen in one year, the ages ranging from three 
months to two and one-half years. In 1934, H. Schlack reported six 
cases. There have been other reports hr the Italian and in the French 
literature which have not been available to us. Cases por.sisting into 
adirlt life have been reported by J. B. Hellier in 1914 and Margaret 
Salmond in 1930. 


ETIOLOGY 

The que.sfion ai-iscs as to whether this condition is congenital or ac- 
quired. Wc liave never seen it in the newborn. Two of the patients 
reported here wci'c examined at birth, and the genitals found to be nor- 
mal. These facts would lead us to believe it is an acquired and not 
a congenital anomaly. 

In the development of the female genitals each of the labia minora 
is developed separately from a genital fold. These genital folds are 
developed from the lips of a gi-oove on the exti'cmity of the genital 
tubercle, a structure which appoai-s approximately in the fifth week of 
life. Since at no time during developmen't is there fusion of the genital 
folds, one might assume that atresia of the vulva is not due to any in- 
hibition of normal development in the embryo as is tbe case in atresia of 
the vagina. 

None of tl>csc eases lias uiven any history su£rge.sting either a gonor- 
rheal or a non.s]iccific vulvitis, and m none was vulvitis present at the 
time of the examination. However, due to the riehnc.ss in cellularity of 
the labia minora in young girls and due to tbe fact that the labia minora 
lie in close contact in earh' life, particularly in the postorioi- portion, 
it is probable that a very mild inflammatory reaction might later cau.se 
an agglutination of these .structures without any marked .signs of a 
vulvitis. 

From tiiD Xnllr Clinic, Charlotte. 
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Yakar believes that in tlic eases studied bj' liim there nnist liave 
existed previously a vulvovaginitis or a vulvitis. In 4i per eent of his 
cases mlvitis was present at the time of examination. In his opinion 
the physiologic desquamative \mlvovaginitis of the newborn plays an 
impoi-tant role, in that this pliysiologic catarrhal inflammation may sciwe 
as a predisposing factor for the penetration of pathogenic organisms, 
which is eventually followed by infection and adhesions. 

Prom the above it rvould appear that the described anomaly is post- 
inflammatoi-y in character following a previous mild vulvitis. The 
fragility of the adhesions found would tend to bear out this contention. 

SYJIPTOJIS .VXD SIGXS 

Two of the cases repoilcd have presented no symptoms referable to 
this disorder, the condition being found as a part of routine examination. 

Urinary disturbances, found expressed in the form of interruption of 
the stream, were observed in six of these cases. Tenesmus and fre- 
quency were present in all of these. In one ease a chronic pyelocystitis 
of nine months’ duration was apparently due to this form of obstruc- 
tion. Kesidual urine in the bladder and in the vagina was noted in this 
same case. No pruritus nor tendency to masturbation has been noted by 
us. In this small series, the youngest noted was eighteen months old 
and the oldest three 3 'ears old. 

On physical examination the condition is easily recognized. On 
separating the labia majora, the labia minora are found sealed together 
by a thin, bluish, almost transparent membrane. Anterioi’lj’- there is 
a small pinpoint opening just below the clitoris through which the urine 
is passed. This opening is posterior to the clitoris, but well anterior to 
the external urethral orifice, so that in effect there is a diaphragm which 
tends to obstruct efficient emptying of the bladder. lu two of these two 
to three minute perforations in the membrane were seen in about the 
midposition. 

^lictui ition in one case was accomplished onlj^ with great difficultj’ * 
the child apparently filled the vagina with urine and then slowly ex’- 
pcllcd it through the opening below the clitoris. 




Simple separation of the labia minora has been effective in these cases 
accomplished either manually or by use of a probe. The slight bleedine 
winch occurs is easily controlled by pressure. A bland ointment is pre 

scribed to prevent agglutination of the raw edaes. We have so ^ 
no recurrences. “ ave so far seen 
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CASE REPORTS 

Oare 3.— B. O., agca two ana one-lialf years, was seen Xov. 14, 1933. For nine 
inontliF pIio lia.l frequent attaclis of “pyelitis,’’ cliaracterizefl by high fcvei, 
vnnutinfT, abdoiuinal pain, and marked frequency of urination. Tlie attacks occurred 
aliout every two weeks and lasted from tlirec to five (lays. Her urine Imd been 
e'camined freiiuently and ivas always found loaded with pus. Varied medication had 
been "iien witimiit licnefit. Tlie patient had lost weight, had a poor appetite, and 
wn.s e.vtreinely irritable. 

Exaimiiation ie\calei! a thin, acti\e child, not acutely ill. She weighed 23 pounds. 
The temperature roetally was 99.4° F. Abdominal findings were limited to the 
genitals. Vlicn the labia ma,iora weie separated, the labia minora were found to 
be adherent throughout, e\cept for a pinpoint opening posterior to flic clitoris hut 
well anterior to the urethra. Traction on the labia produced tlie .appearance of a 
thin, semitian.siiarent membrane completely occluding the introitus. During the 
e\aniination a small amount of uiiiu wa.s passed with obvious effort. The adhesions 



1 — Case 3. Atresia \ulvae. 


\vere hcparntorl ilijjitnlly mul l»orn* nri<I (Miitiiient jijjplioil to tlie ilcninled surface. 
A in K eatlietor \\u^ into the l>la<Mer and SO c.o. of losnlual urine obtained. 

\\\ SYinptow«i imineihately di‘«a}>jM*arod. and there been no rceunonce over a 
period of ^Mjiliteen niontli*?. 

('\SF '2 . — T. O., aged tiireo uas mvii on Jan, IS, because of fever, 

piuu ou unuatioa, uud frofjuency of f<»ur days* duration. The urine uas loaded 
nidi pu‘«. (Jeneral ph>«ieal eviininatiun uas negative, but on separation of the 
labia mujora comjdetc atret'ia of the labia minora uas found, witiv a minute 
npemuc p<is(en<»r to the clitoris, as in the above case. Manual separation was 
performed witli ea‘*e. Symptoms: siihsided promptly, and there has been no recur' 
renee in oKT a year. 

r.\si: .'1, — G. 3^., age tuu and t>ne-3ia)f jears, was seen on May 30, 3S>oo, becau‘5e of 
listle5«nc?-. poor appetite, and painful frequent urination of tao days duration. 
On exaimnation the labia minora were found adherent throughout except for a small 
opening adjacent to tlie rlitori*? (Fips^. t and 2). This child had been seen 
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regularly since i)irtli. and tlic adhesions were known not to lia\e been picsont up to 
four montlis before tins cxaniination, when she nas last scon. Prompt disappear- 
ance of sj-mptonis followed separation of tlie labia, and tbcrc lias been no recur- 
rence to date. 

Case 4. — M. G., aged eighteen montlis, was seen on Peb. 1031, because of fre- 
quent painful urination of tno days’ duration. Examination di-sclosed labial 
adhesions as described above, and separation was folloned by prompt cc.'-safion of 
symptoms. This child, too, had been seen regularly since birth and is knonm to have 
been normal up to four montlis before the present examination. 

Case 5.— B. C., aged six montlis, was seen on ilarcli 11, lOlo, because of fre- 
quent, painful urination. Labial .adhesions closed the entire introitus except for a 
small opening adjacent to the clitoris. Manual separation uas performed with ease, 
and all symptoms promptly subsided. 

Case G. — S. 0., aged fi\e months, was seen on Xov. 2.1, 1931. For about a 
week she had cried out on urination, ns though in severe pain. .So far as the mother 



Fig- 2. — Ca«e 3. Condition after separation of the labia minora. 


knew she had had no fc\er. Examination was negative except for complete adhesion 
of the labia minora, as in the above cases. There vas only a pinpoint opening 
present. After the labia were separated with a piobe, the 'sj-mptoms cleared up 
quickly. 


Case 7.— J. H., aged seven months, was seen on Eov. 30, 1933, for routine exam- 
ination. The labia minora were found adherent throughout except for a small 
opening next to the clitoris. There had been no symptoms. Separation was accom- 
plished easily witli a probe, and to date there has been no recurrence of the ad 
hcsions. 


Case 8. — G. 8., aged nine montlis,, was 
well and liad had no urinary symptoms, 
liesions as described. Tlie adliesions were 
turned to date. 


seen on May 8, 1934. She wds perfectly 
Emitine examination revealed labial ad- 
separated with a probe and have not re- 


CONCLUSIOXS 

1. Eight cases of atresia viilvac or cohe.sinn of tbo i i • 
been observed in the past two yeai 
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2. The condition seems to be acquired ratiior tlian congenital and is 
not associated with any other defect. 

3. Treatment consists of separation of tlic labia minora either manually 
or ))y use of a probe. 

4. The condition may be asymptomatic or may produce symptoms of 
ui'inary tract obstimction. 
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CALCIFIED ABDOailNAL GLANDS IN CHILDREN 
A Clinical, Stuuy 

Clejient a. Smith, M.D., and Frederick D. Ames, JI.D. 
Boston, Mass. 

D espite the numerous publications on the occurrence of calcified 
abdominal glands and the sj’^mptoms which may arise from them, 
questions as to the management and prognosis of this syndrome con- 
tinue to he difficult to answer. The present study was undertaken in an 
attempt to evaluate our experience with this clinical finding in 14 1 chil- 
dren seen in the medical and surgical clinics and the private ward of the 
Children’s Hospital. 

In older Avorks on tuberculosis of the mesenteric glands emphasis was 
placed upon states of actual inflammation, the so-called ^*tabes mesen- 
terica.” This condition as a clinical entity is apparently less frequently 
seen than formerly. It is not dealt with in the present paper. On 
the other hand, interest in calcified and supposedly inactive abdominal 
glands has been increasing since Dunham and .Smythe^ pointed out the 
accuracy and ease witli Avhich such glands could be identified roentgeno- 
logically. The literature contains numerous case reports of acute and 
chronic abdominal symptoms and diagnostic problems arising from such 
glands.®’ ■*’ ® Their etiology and epidemiology as unsuspected, non- 
thoracic foci of tuberculosis have been discussed in another paper.® 
Finally there have Iieen a few general analyses of large groups of cases 
from all approaches. The reader is referred particularly to the mono- 
graph by Strombeck,® in which a full bibliography will be found. No 
attempt at such a revieuv is made in the present communication as much 
of the literature is repetitious or consists of reports of single or fcAV 
cases. Some authors combine the three subjects of non tuberculous 
mesenteric adenitis, active tuberculosis of mesenteric glands, and 
calcified mesenteric glands. It should be repeated that the present 
study is concerned only with children who present the last-named 
condition. 

Our material consists of the records of 147 children ivith demonstrable 
calcifications of the abdominal glands, seen at this hospital during the 
past ten years. By questionnaires and return visits the present status 
of all but sixteen of the group has been determined. While our main 
interest has been in determining whether and in rvhat manner these 
glands affect the well-being of children, and how they should be treated 
we have been secondarily interested in their frequency their relation’ 
ship to other tuberculous processes, and their original source of infee 
tion. 


From the Departmentf? of Pediatrics 
tiio ClUldron’s and Infants’ Hospitals. 
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ETIOLOGY AXD ROEXTGEN'OLOGIC APPEARANCE 

Tarioiis conditions may pi'oduee abdominal shadows of calcium 
density, but an old tuberculous infection of the mesenteric glands would 
appear to be much the most common one in ehildliood. We hare tried 
to exclude from our study children in whom there vrere evidences of 
some cause other than the tubercle bacillus. In all ehildi'en who were 
tested with tuberculin (119 of the scries) the reaction was positive. 
It is difficult to give exact data as to the frequency with which the condi- 



Pig. lA. 

Kip 1 -I anij 2?— Numerous calcifications In chest, abdomen, and pelvis of a erlrl of 
11. Kocurront abdominal pain for one joai before. At IS years is still ha\lnff mild 
and Infrequent pain. Note calcified eland to rlipht of lower coccyx. (See opposite 
pafTc for Fijr. 12? ) 

tion occuiT,. It appears to vary considerably with the locality in which 
surveys are made, as lias been pointed out in the literature.^’ ^ Prom 
our experience and from that of Dunham and Smythc’ and Gibson,' tlic 
frequency must he comparatively high in southern New England. At 
the Infants’ and Children’s Hospitals, such glands have been found 
in between 1 and 2 per cent of abdominal roontgenograms of patients 
between the ages of tno and twelve years. Obviously, when such exam- 
ination is confined routinely to tuberculin-positive children, tlie per- 
centage may bo considerabli liinlicr. 
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Because tlio cliild wlio presents this condition must he considered as 
having a past or potential tnbercnlosis, it is of interest to consider the 
relationship of these glands to tuberculous processes elsewhere in the 
body. In the majority of our patients wc have roentgenologic data as 
to the condition of the chest. These are summarized in the first part of 
Table I ; in the second part are given data on the nonthoracie tuberculous 



Fie. IB — See legend under Fig. lA. 


lesions of the group as a whole. Examination of Table I shows that 
while some evidence of old pnlmonary and hilnm tuberculosis waJ 
found, there was only one child in whom this seemed to he active We 

coiusc of an> patient. There were a few cliildi-en whose chest x ravs 
showed several scattered pulmonarv i a rays 

ummonarj and regional hilum calcifications. 
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In such cases the abdominal plates often sho^Yed numevons areas of 
caicificalion (Fisr. 1 A and B). These children apparently had at one 
time a nidespicad tuberculous infeetion, though, because of the equal 
degree of calcification in the chest and abdomen, it is not possible to 
state nhether ini'tctiou in either legiou was secondary to that in the 
other. 

its sliomi in (he talilc, some of the evidence of intrathoracic tubercu- 
losis was c'onsidciod by the roentgenologist as questionable. There wms 
defimte jiositivo c\ idcnco m a total of tlftccn patients, or 13.8 per cent of 
those whose chests were x-rayed The association of iiontlioraeic tubercu- 
losis occurred in a lai’ger number (twenty-six) of the 117 eliilclren. In 
eases in which this infiction was in the bones, joints, cervical glands, 
skin, or bowel, it apparently preceded the abdominal glandular lesions 
or was contcmporancons wnth them, rvith the exception of one child in 
whom a tniiprculuns lesion developed in the right acetabulum a few 
months after calcium was first found in the 'abdominal plate. 


Table I 

TuurJicuLOsis AsbOciATED With Calchied Abdomixal Glanps 


A. Pulmonary and Rihim. (Itocntyrvograms of 103 Children) 







TOTAL 



^o^*^ ! 

1 QLI-SrlON 
MShh 

DhrSSlTE 

OLD .\CTI\E 

1 DEFIXITE 
j THORACIC 
j LFSIOSS 


Number S.t 11 14 1 (luliim) 15 

Per cent of lOli 70 2 lO.l 12.S 0 9 13 S 


JJ Xonthoracic (Utrlory and Xxamination of 147 Children) 



Number 121 9 G 7 1 1 2 20 

Per cent of 117 S2 1 (> 1 1 1 4 7 0.7 0 7 1..S 17.6 


It sm 1\ be noted fiom tiic table that two children had tuborcnlous 
meningitis. Thc''C represent the only deaths from tuberculosis in the 
entire scries. In both, the calcifications were first discovered at the time 
of admission with meningitis and had jiroduccd no local sv-mptoms. One 
patient was a girl of five years, who showed no clinical or roentgeno- 
logic evidence of tuberculosis except in t!ic meninges and abdominal 
glands. The glands were solidly calcified. The other child was an in- 
fant of eighteen months, heavily infcelod from a consumptive mother. 
A large pulmonary infiltration had been noted in this child's cliest a 
year before. It had cleared almost entirely at the time meningitis and 
earlv calcifieatiou of glands were discovei’ed. Unfortunately, nutopsv 








S^IITII ANO ANIL'S: CAIiCIKJED ABOOMJXAL GLAN’DS 


209 


was not permitted in either child. No miliary dissemination was dis- 
coverable l)y x-ray plates iu cither one. It seems i)robable that in both 
of them the meningitis arose from an isolated tuberculoma in or near 
the central Jiervous system. It would seem unlikely that an abdominal 
focus could give rise to meningitis without also producing a generalized 
miliary spread. 

The association of manifest tuberculous peritonitis deserves separate 
comment. It was present in seven of our patients. In all of these the 
peritonitis was observed in the hospital. In two of the seven children, 
calcium was first found in the airdomcn from four to five years later; 
in the other five, the conditions were found simultaneously, and in them 
the calcification consisted of a partial ficeking or outlining of the gland 
as shown by roentgenogram. In our experienee tuberculous peritonitis 
has not developed in any child after the presence of calcified glands 
was discovered. This statement is based on the 131 children we have 
been able to follow, of whom fiftj'-two have been under observation for 
from six to ten years. We infer that while glands which are beginning 
to calcify may disseminate bacilli to the peritoneal surfaces, a child 
whose roentgenograms show solidly calcified shadows is in little if any 
danger of peritoneal involvement. Our findings also indicate the likeli- 
hood that associated tuberculous lesions usuallj' arise from the same 
source as that responsible for the mesenteric gland infection ratlior than 
as later secondary disseminations from these glands. 

Certain evidences are shomi in patients in this series that the source 
of infection is often contaminated milk. There was a rather infrequent 
historj^ of household contact with tuberculosis. This background was 
definite in only fifteen children (10.2 per cent), doubtful in an equal 
number, and absent in 117 of the gi-oup. Of the fifteen known contacts, 
six were with persons with hone, gland, or renal tuberculosis. It is 
possible that the members of these families may have acquired their in- 
fection through the family milk supply. We have less data concerning 
the milk supply of the total group than concerning their exposures but 
in the forty-seven instances in which thi.s- is recorded, there was a history 
of raw milk in the diet of thirty -four patients. 


The children have in general come to the hospital from the smaller 
outlying communities, where milk production is often nnremilated 
Figure 2 shows the distribution of their homes as contrasted with those 
of a eomparahle group seen in the hospital with primary pulmonarv 
tuherculosus in the same period of years. -A much larger number of the 
latter group have come from the city of Boston, where thmml. ohl 
for contact with diseased indirtduals is greater tlip mttV 
controlled. Twenty-two children i„ our If 

private ward, and arc included in this studv thm t ™ the 

It I, ilttntrrjth: 
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more fortunate social classes, have had opportunities to visit in rural 
districts vhere there is less pasteurization of milk. 

The evidence that iu2:csted tubercle bacilli ma3' pass through tlie 
intestinal wall to the associated l.vniph glands without producing actual 



intestinal lesions is considerable. In onl.v one of our i>atients. a bo.v aged 
ten 3'eai's. do we know of the pi’esence of bacilli in the stools. This child 
had a historv of passing blood.v stools for a period of five months before 
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lie eanic to the liospital. Ilis tuberculin test was positive; the roentgeno- 
grams of the chest were negative; and a flat plate of the abdomen showed 
several calcified glands. He was withdrawn from the ho.spital before our 
own bacteriologic study of the stools was completed, but a tentative 
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liiieilli were rciiealedly found iu the stools, and he recovered without 
furtiier evidences of tuberculosis on a routine sanatorium treatment. 
TJiis is the only one of our jiatients in whom evidence of actual intestinal 
lcsion.s was present, and we cannot be sure that in this child the active 
intestinal lesions stood in a causal relationship to the ealcifieation in the 
glands, or that the reverse might not have been true. 

In a study of necropsy material, Leonard’ found intestinal lesions in 
only a third of forty-eight children, all of whom showed tuberculosis 
of tiie mesenteric glands. 31oreover, it is of interest to note that while 
there is usually a considerable involvement of the abdominal glands 
during the course of a true tuberculous peritonitis, in two of our patients 
with peritonitis only three calcified glands could be demonstrated iu the 
abdomen four years later. There must frequently be lesions of tubercu- 
losis in abdominal glands and possiblj' in the intestinal wall, wliieh heal 
perfectly or at least become entirely quiescent. In the case of the 
glands, it is likely that this nun- occur without anj' ultimate calcifica- 
tion. At all events, we feel that a child whose roentgenogram of the 
abdomen shows calcified glands usually represents an original tuber- 
culous infection bj' ingested bacilli. Unless such a child continues to 
inge.st bacilli, the danger of further and more active tuberculosis else- 
where in the bod.v would appear to bo .slight. The possibility of 
meningeal involvement from an associated lesion can never be ignored. 

The roentgenologic appearance of calcified abdominal lymph nodes 
has been described many times and is quite tiqncal. In a child -with one 
doubtful shadow, a second examination made after a few daj'S, and with 
the bowel empty, is obviously an essential procedure. "With the cor- 
roborative evidence of this procedure and a positive tuberculin test, 
there have been no cases in our series in which the diagnosis was in 
doubt. The shadows range in size from flecks of a few millimeters, often 
grouped in small aggregations, to ringlike or irregular “mulberry” 
shadows up to 2 cm. in diameter, and sometimes larger. We have found 
as many as twenty in one film (Fig. 1 A and B), though most frequently 
there are from one to three. Tabulated data as to roentgenographic 
findings in the two largest groups of patients are given in Table II and 
will be referred to later. 


cnixicAi, rixDixGS 

In studying our 147 patients from the jioint of view of their symptoms 
and traatment. we have first subtracted the seven patients who had at 
some time tuberculous peiifonitis. These children have been discussed 
above. This leaves 140 children in whom the findings may be laid more 
definitely to the glands themselves (Table III). The first group of these 
contains sixty-nine children who were sjnnptoin free or pre.scnted com- 
jilaints explained by other findings than the glands. The second groiqi 
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eoiitaiiis sevcnly-oiie cliildi'Cii witli syinpioms, niiexplaiiicd execjil bj 
the presence of calcified glands. 


Table JI 

Keiatiox or Pain to Number, Site, Size, and Degree or CALCincAWON or Gland.s 
IN Available Eoektgenogbasis (Percentages in Pakentiie.ses) 

Group I— Gi Cases AVitdout Symptoms 
Group 11—59 Cases With Pain 


Group I 
Group II 
Totals 


Group I 
Group II 
Totals 


A. Number of Glands 

J 2 3 4 MORE THAN 4 

12 (18.S) 17 (2G.3) 13 (20.4) TJ^) 18 (28.2) 

18 (30.5) 14 (23.8) 17 (28.8) 3 (5.1) 7 (11.8) 

30 (24.4) 31 (25.2) 30 (24.4) 7 (5.7) 25 (20.4) 

J3. iSi>c of Larpest Gland Shadow 
UNDER 5 MM. 5-10 M5t. 10-20 JIM. MORE THAN 20 M-M. 

7 (10.9) 18 (28.2) 27 (42.2) 12 (18.7) 

4 ( 6.8) 18 (30.5) 31 (52.5) 6 (10.2) 

11 ( 8.9) 36 (29.2) 58 (47.2) 18 (14.7) 


Group 1 
Group II 
Totals 


C. Begion of Abdomen'^ 

P.T. .middle lt. 

' 45 (62.5) F(4.2) 24 (33.3) 

38 (56.6) 2 (3.0) 27 (40.4) 

83 (59.6) 5 (3.6) 51 (36.8) 


D. Degree of Calcification* 
FLECKS outline SOLID 
17 (23.9) 38 (53.5) Te (22.6^ 

24 (38.7) 24 (33.7) 14 (22.6) 

41 (30.8) 62 (46.6) 30 (22.6) 


•Different types of glands in the same plate are each listed. 


Somewhat more than half of all the patients were girls. The youngc.st 
child was the eighteen-month-old hoy, who had tuberculous meningitis 
at the time the calcified glands were discovered. In autopsy studies 
Leonard® found calcification in the mesenteric glands of infants as 
3mung as six months. The average age of our patients at the time of 
the first positive roentgenogram was 7.7 jmars. 

The first group of sixty-nine children need be mentioned only briefly. 


Table III 


Distribution or Cases 


CLASSmCATIOX XU^IBER 

% 

BOTS 

GIRLS 

AVERAGE 

AGE AT 
DISCOVERY 

OF 

GLANDS 

■WITH PERITONITIS 

7 

4.7 

4 

o 

o 

6.4 YE. 

1. No symptoms 

2. Symptoms uuexplainetl 

69 

46.9 

30 

39 

7.6 yr. 

except by glands 

71 

48.4 

30 

41 

8.4 yr. 

Totals 

147 

100 

64 (43.5%) 

83 (56.0%) 

7.7 yr. 


They are of importance as an indication of the frequency with whiel 
unsuspected tuberculous infection may leave a residue „ I . 
calcium in the ahdemem That the oaflool fc s^cfcMdlr® f “ 
sliomn by our foUotv.up ot these patients. We hare JoUowed T •“ 
to a year or less, tncuty.are for on, to 4ve yZs “T® t T 
six to ten years. Three have died „£ nontubereulo’us disSe ” 
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sepsis, one of leuceinia, and one of malignant Ij’mxjlioma. , Two othei’s 
died of inbei'cnlons meningitis as mentioned above. Of the remaining 
sixly-fonr, three have developed occasional mild abdominal pains. In 
one of these the symptoms eleared after rcciUTiug for one year. In the 
other two there are still transient pain.s. In the great majoritj' of the 
group tlie glands liavc never given rise to symptoms or alterations in 
liealthy growtli, and these childi'en have received no antitnberenlous 
treatment beyond general hygiene and advice to the parents as to the 
safety of the milk used. Thirteen children in this group had been 
operated on at some time for appendicitis. The glands occasionally were 
discovered in prooperative roentgenograms. In all these patients the 
patliology in the appendix explained the symptoms which led to opera- 
tion. and such symptoms were relieved thereafter. 

The seventy-one children rvith smnptoms attributable to the glands 
form our largest group. Table IV shows tlie duration and ultimate 
outcome of .symptoms in this groui>. as well as the lengtli of the time we 
have observed them since the first discovery of calcified glands. Several 
ai'c now in their later adolc.scence. and a few are over twenty years of 
age. The ma.iority of those whose symptoms are listed as not having 
cleared are only mildly or occasionally disttu'bcd by tliem. 


T.\r.i,E IV 

Pr.ESKXT ST.\Trs or C.esr.s tYirn Sv.stcTOMs 


nt R.MtOX or SV.MtTOM.S 

j OVEIt 1 
1 2 YR. 1 

1-2 

VPv. 

6-12 MO. 

1-6 

MO. 

UKT>ER 

1 ^^o. 



o 


e 

C- 1 

1 r; 

K 1 

a 


c. 

E- 

STATE or SYMPTOMS 

a 


5 

CC 














jsl 



u 




B 


is 


c 

> 

•r 

g 


e: 

followed G in yr. 

(33) 

6 

s 

! 4 

n 

4 

0 

0 

0 

6 

n 

Followed 3 o vr. 

(G) 

0 

1 

1 

1 

1 

0 

0 

0 

O 

0 

Folloued 1-2 yr. 

(13) 

i 0 

0 

c 

1 

O 

0 

! o 

0 

o 

0 

Followed It- 12 mo. 

(0) 

1 1 

0 

i 0 

0 

1 o 

0 

t 5 

0 

1 

0 

Followed less than 0 mo. (10) { 

O 

0 

1 

n 

1 

n 

0 

0 

6 

0 

Totals 

(711 ; 

tt 

9 i 

12 

o 

10 

0 

12 

0 

17 

0 


Total.g : IS ' 1-j ! to j 12 I 17 


In sixty-three of these children the main complaint was of abdominal 
pain. While the manifestations of such a symptom in such a large 
group of cases are too varied for de.seription or tabulation, a few short 
ease abstracts will suggc.st the ordinary picture: 

r.'SK I. — M. I'., !i mrl six years old, rv.as lirouglit to flic lio-spitiil liccause of 
ahdoiiiinal pain for six nionllis. There rvas a history of the use of raw milk 
from a nonte.steil herd. The family history was negative. I’.ain had occiirrod in 
attacks lasting from a few minutes to half an hour, almost daily, unrelated to meals. 
It wi\s to tli<* nndabdomon, wns severe enough to mahe ]»cr ilouhlc up 

nnd hnd boon as^ociatctl with vomiting onlv tlireo times. Tuberculin test was 
positive: rocntgcnognims of the chest wore negative; those of the abdomen .showed 
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several largo calcif.ca glawls to tlic rigl.t o£ tlie inuVabaomcn (lig. a). 
in be.l for the ,>CKt three months, pain beenme more tiunsicnt but pers.sfe.l. At one 
time slight spasm Nsas found iu the right loner quadrant, and a feu indefinite 
masses tverc palpated there. During the next jeai uith inoi casing .ictiu j a 
lowed, pains beeanie as laie as only n\i<-c a month with occasionally inoio ficquent 
recurrences. Three locntgenogianis during the year showed no change in the 
abdomen. Her gcnor.al physical condition has licen steadily good. She is still nndet 
observatioiij hut not FcrioiisJy distiiibctl by hor 

2. -T. Ml., n nuio wivi-obl vm*, Uud inw milk ioi two yt'ins niter 

a caning rtl‘ero' was no tuberculosis in the family. Eight months before admission 



Fig-. 3, — Case 1 in text. Calcifiea glands associated with recurrent abdominal nain 
m a girl six } ears old. Responding to re.st and hygiene. 

he had suddenly been seized with severe cramping abdominal pain while plavin". 
This lasted ten minutes. Since that time he had complained of similar pain "once 
or twice weehly, usually brouglit on hr running or overeating, and oceasionallv 
radiating to the left lowei quadrant. Vomiting had occur: ed once. Examination 
of the abdomen was negative, as was the geneial physical examination. Tubeioulin 
was positive; a chest roentgenogiam showed a little calcium at the hilum and a 
flat plate of the abdomen showed a large mass of calcified glands in the right'lowcv 
quadrant (iig. 4 ) He was sent home on a modified rest legime, on which he was 
tree of pain until six weehs later, when he had seicre abdomimal pains most T* 
one night after spending the dav digging a ifardew sv x x- ^ 

followed for nine months without pain. * 
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Casi; 0. — J. Jle., a Doy aged tno years aad three months. Three of his siblings 
had been seen in the hospital, one nitli tuberculous peritonitis, one with tuber- 
culous hip disease, and one with calcified abdominal glands. He was admitted to 
the ward because of painless abdominal distention of two days’ duration, which 
responded to an enema and did not recur during two weeks of observation, or 
tiiereaftcr. The spleen and liter ncro palpable. Tuberculin test was positive; a 
film of the abdomen nas negatite at this time, and one of the chest showed peri- 
bronchial congestion. Advice as to safeguarding the family milk supply was given. 



Hi:. 1. — Case ; in text Kine-ycar-olrt boy with symptoms of recurrent pain on 
exertion, ceaslnc on moderate rest therapy. 

ITc had no .symjitoiiis for seventeen months and then began to have attacks of 
abdominal pain two or three tunes daily, severe enough that he sometimes cried 
out with it. It was not related to food or to the state of his bowels, and he did 
not vomit, .\fter a iiioiitit of this i«iin lie vv.as leexaiiiined. There were no find- 
ings except that a repi-ated libii of the abdomen showed a large partly calcified 
glanil to the right of the fourth lumbar vcitebra. Treatment consisted of moderate 
rest and stin bath'. In nine months since then he lias had only one attach of pain. 

These three chiklren illustrate the tendency of the pain to be re- 
currcnl over prolonged pciiods of time, vvifhoiit rolatioijsbip to weals, 
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and to be bTOUght on by fatigue or strain. Its loeation and the finding.s 
.upon pliysieal examination are discussed below. Besides their pain, 
these patients iiavc sometimes been nauseated, and in a few instances 
there have been severe attacks of vomiting. With acute attaclrs of pain, 
parents have sometimes reported tliat the children were feverish, but 
temperatures above 100“ F. have not been seen in tlie hospital. In 
general, tlicse sixty-three children have not as a group been mal- 
nourished, anemic, or easily fatigued. 

Eight other children have been included in this group as having com- 
plaints unexplained by examination except as they might be related to 
the presence of .such glands. Their symptoms form a miscellaneous 
collection which may be summarized briefly as follows; Two children 
had low back pain of one and five years’ duration; one had weight loss 
and urinaiy freriuency (for two months); one had urinary frequency 
and slight fever (for one month); one hematuria (five attacks in two 
years); one anorexia, nausea, and diarrhea (for two months); and in 
two there were malnutrition, nausea, and night sweats for one and two 


years. 

In those children whose symptoms were of a general nature, as in the 
last three mentioned, it is possible that the calcified glands were part 
of a tuberculous process still active enough to disturb general health 
and perhaps not entirely localized in the abdomen, though examinations 
of other parts of the body were negative. As in all of the children ^Yith 
miscellaneous symptoms, no other diagnosis could be made, and the 
symptoms have cleared under moderate rest and good hygiene. 


In the others, we cannot prove any mechanical relationship between 
the presence of calcified abdominal glands and such varied complaints 
as back pain, hematuria, and urinarj- frequency. It is quite possible 
that no such relation-ship existed. Back pain has not been mentioned in 
the literature except as pain may be referred to the back from the 


abdomen, ilany authors, notably Thomson-Walker,^'* have thought that 
calcified glands might cause hematuria and other urinary disturbances. 
Their evidence has been criticized by Strombeck.® In our- patient with 
hematuria, pyelograms did not demonstrate a topographic relationship 
between the glands and the ureters or kidneys, and the urine was neo-a- 
tive for significant organisms on culture and inoculation. One child 
unth urinarj^ frequency had a negative eystogi-am and a bacteriolo-^ieally 
negative unne. The other cleared up before complete .studies” were 
made. All the children with urinaiy symptoms recovered irithout special 
therapy, and in none have later disturbances or finding.s indicated a 


nTior.OGY or paix 


Since the most eoiisi.stent 
calcified glands is abdominal 


sj'mptom accompanjdng the presence of 
pain, considerable speculation has arisen 
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ils to the manner of its production. Tlie subject has been reviewed re- 
cently by Mead." Golden and Reeves^ and Auchincloss^ discuss the 
usual theories. 5Iost explanations are based upon peritoneal irritation, 
cither inflammatoiT or mechanical; mechanical irz'itation of sjunpathetic 
nerves; the associated presences of adhesions, bands, and contractures, 
as -well as possible active intestinal or mesenteric lesions; and finally 
damage to the lymphatic or vascular drainage of a part of the intestine, 
with the substitution of a makeshift, compensatory mechanism. Auchin- 
eloss mentions the possible rekindling of allergic areas in these nodes 
b.v reinfection of a tuberculous nature. Attempts have been made in 
nineteen of our patients to determine the cause of pain by gastrointes- 
tinal barium series. In sixteen the fintlings were negative; in two there 
was some visceroptosis; and in one a hypermotility was found. This 
•same child had a negative .series a year later, when she was still having 
symptoms. 

Our material offers two fairly large and fairly equal groups of cases, 
one with definite abdominal pain and one without symptoms. We have 
rei'iewed the available roentgenograms in these two groups in an at- 
(emj)t to learn whether any particular size, degree of calcification, site, 
or number of calcified glands is particularly likely to be associated with 
jiain. The results are analyzed in Table II. It is to be noted that the 
percentages show no very consistent or illuminating differences. The.v 
indicate no type of calcified gland or glands in which one might predict 
the likelihood of present or future pain, nor are thej' helpful in explain- 
ing the manner of pain production. That pain actually is associated 
with their presence, we have no doubt. 

One finding of interest in the review of these 123 roentgenograms was 
the occasional presence of calcification I'cry low in the pelvi.s. Since 
the glands usually involved arc in the mescnteiy, .shadows may appear 
almost anywhere in the abdomen, or even in the upper pelvis; but in 
films from four children they appear at the level of the fifth sacral 
vertebra, and in one other child (Fig. 1), a calcified area was noted at 
the level of the coccyx. It is time that the technic of taking abdominal 
roentgenograms tends to make objects in this region appear lower 
than the.v actually arc, but such veiy low shadows suggest a calcification 
of the iliac group of gland.s. AVe have no proof that such is the case 
in these patients. If thc.se glands actually were involved, it must mean 
that in thc.se five children, all of whom were girls, tubercle bacilli must 
have reached these gland.s from the pelvic iieritoneiim, nteni-s, or tubes. 

PHY.SICAL FIXmXGS 

An attempt has also been made, so far as the data are available, to 
correlate the symiUoms and physical findings, particularly pain and 
tenderness, with the location of the glands as detennined by roentgeno- 
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grams. Of fifty-tAvo cases in Avliich data as to ])ain were available, it mms 
difEu.se throughout the abdomen in twcnly-tlirec; it coincided with tlic 
location of tiic glands in sixteen; and it disagreed with tlic roentgeno- 
gram as to side or level in thirteen. Of thirty -one eases in which tender- 
ness was recorded as demonstrable, the tenderness was diffuse in three, 
coincided Avith the x-ray findings in fifteen, and disagreed with the 
x-ray findings in thirteen. It Avas pointed out by Floderus'" in 1910 
and reiterated by Hcad*^ in 1926 that tumor is a relatiA'cly constant find- 
ing. In only four of our cases Avas there a palpable mass noted; in all 
it coincided Avith the roentgenologic picture. This discrepancy might 
be explained by the fact that all of our cases were of children in Avhom 
the process had not sufficiently advanced to cause the large masses pal- 
pated by former Avriters. However, in those patients whom avc have 
followed into their late teens, avc still fail to find the tumor by careful 
palpation, even Avith tlic help of the roentgenogram. Of the tAventy- 
seven patients Avhose pain is recorded as localized, it Avas right-sided in 
eleven, but located in the right loAA’cr quadrant in only four. Pain Avas 
present on the left side in nine, and localized at the umbilicus in Aa'C. 

Tenderness has often been described as a common physical finding, 
especially tenderness in the right loAA-er quadrant, and it has been pointed 
out by several Avriters,'*’ that the tenderness of such glands differs 
from that of appendicitis in being somcAvliat medial to and aboA'c JIc- 
Bumey’s point, corrc.sponding anatomically to tlie position of the glands 
in the ileocecal mesentery. Of the thirty-one eases Avith recorded tender- 
nc.ss, fifteen AA-ere localized in the right loAver quadrant, but no exact point 
of maximum tendenicss could be made out. Also, in several of these fif- 
teen cases, the glands Avere found by x-ra}' to be on the left side of the 
midline. Our findings are in agreement AA’ith those of other AA-riters in 
that AA'e are able to demonstrate no exact clinical picture for the ma.3oritv 
of these patients. 


treataient 


Before discussing our experiences AAdth the management of this condi- 
tion, it should be repeated that Ave have tried so far as possible to limit 
this study to children with glands Avhicli have calcified and are pre- 
sumably not in an active state of tuberculous disease. It is for this 
reason that Ave have refrained from considering the symptoms and out 
come in the seven children Avho had an associated tuberculous peritonitis 
In them an active or subsiding disease process might invaUdate con 
elusions concerning the glands themselves. That the calcification of 
glands may not always be a guarantee of the quiescence of the process 
IS shoAvn by one instance described below. However, Avhen repeated 
roentgenograms liave been taken durin*^ the montLc vpcaiea 

.he diecovc- of the fim ealcium i,. our pat Y T* a"”"™* 

appeared on the nlates Ti.nc l'‘‘^ients, new .shadoAvs have not 

appealed plates. Tims, the sjuiptoms would appear to be asso- 
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ciatfd usually with lesions already calcified, rallier than with any asso- 
eiale<! active inflammation. 

.Some writers have not made this distinction clear, and a resultant 
confusion clouds the apjiraisal of measures proposed for therapy. 
Paticjits such as ours, with calcified glands have been referred to in the 
literature as having ‘’surgienl tubei’culosis,” thereby giving the impres- 
sion that surgical treatment is of necessity indicated. This impression 
is strengthened further by repeated statements that exploration of the 
abdomen is always indicated when symptoms are acute. Some writers 
appear to advise laparotomy even in the presence of mild symptoms, 
defending the procedure as a diagnostic aid, We feel that this is nn- 
ju.stified, except in cases in which it may be thought wise to determine 
the presenee and degree of a suspected associated active tuberculous 
process. 

Obviously, in those eases with abdominal pain and tenderness in the 
proper region, appendicitis must always be considered. In some in- 
stances appendicitis has been present in a child whose flat plate showed 
calcified glands, or the picture may be so confusing that it cannot be 
clarified without laparotomy. This occurred in the only one of our 
patients in whom surgical c.xploration showed a possibly active tubercu- 
lous process associated with calcification. 

C.vsi: ‘1. — A. h., a Ijo.v aged iivc years, had liad pahis about the umbilicus at 
monthly intervals for eighteen montlis. There was occasioniil vomiting. There 
was no histoiy of tubcrealosis contact, but be liad received raw milk during his 
flr.st year. Tlio tuberculin test was xmsitivc; no chest x-rays were taken, but those 
of the abdomen showed a mass of calciiied glands just to the left of the mict- 
lumbar region. Examination of the abdomen was entirely negative though he had 
complained of pains tlic previous d.ny. Two months later he was found to have 
.some tenderness and slight sjia.'^m in the right lower quadrant. jUthough his pains 
were not increasing and his condition not acute, it was decided to remove the 
appendix and investigate the glands. At laparotomy a large nmss of glands was 
found in the mesentery of the ileum, one of wliich was broken down and showed 
yellow througli the thin covering o\cr it. An attcmitt was made to enucleate this 
gland with removal of caseous material and some lime salts. The cavity was 
sterilized with iodine. A few ndlicsions wliich were drawing the bowel toward the 
mass of inflamed glands were divided. The nppendLx did not tippcar grossly 
pathologic to the operator but was rejjorted by the itathologist as showing an acute 
ai>pcndicitis and ;is containing several thread worms (oxj-uris). Unfortunately no 
I'athologic study of the glanduhir material was made. Convalesecnco was unevent- 
ful. In the five years since the operation the child has been well except for very 
mild and transient abdominal discomfort ocenrring at intervals of two or three 
montlis. 

Ilcrc the presence of c.aseatiou may indicate some activity of the 
tuberculou.s process. It is, of course, impossible to neglect the appendix 
as a cause of Ins s.vmptoms, but the history of pain in the umbilical 
region for more than a year jroints to tlie mesenteric glandular proce.ss 
as a very i)robable background. Tlic case illustrates that explortition 


-si 
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may somctinu's clcmoiisU-alo gliMMlttlav IcsioMS wliich have not yot be- 
come entirely (luiesccnt. 

Sur-rieal innnipnlalion of Inbereulous processes not eoiniilelely in- 
aclivc may involve some risk (o the patient. Onr follon'-np of childien 
whose sjmptoins were Ireatecl purely expcclantly indicates tliat this 
risk need seldom be taken (Chart 1). There is, hoM-ever, a more definite 
indication for surgery in cliildrcu in whom intermittent and severe 
abdominal pains persist or increase during year.s of treatment by modi- 
fied rest and hygiene, '^^^len this happens, one need have little fear 
of encounleruig an active process, so that the rvidespread excision of as 
many nodes as possible may be indicated. The good results following 
such an operation have been stressed particularly by Auehincloss.® In 
only three of our seventy-one children rvilh symptoms has this operation 
seemed admsable. These eases are abstracted below: In the first two 
cases (Cases 5 and 6), such an excision rvas performed rvith very definite 
relief; in the third (Case 7). we feel that the course of events practically 
demands it. 


DURATION OF SYMPTOMS NUMBER OF CASES 


Less THAN one month 

ONE TO SIX MONTHS 
S»X " TWELVE " 

ONE • TWO tears 
MORE THAN * " 


CLEARED WITHOUT OPERATION (3 57 CASES - 80 3 PER CENT 

" AFTER * ' ES 3 ’ - 4.Z “ 

SYMPTOMS STILL PRESENT - i U * - IS 6 " 

Chart 1. — ^Duration anti ontcoine of symptoms in seventy^one children Tvith calcified 

abdominal glands. 


5 ID 13 20 

xm/mnm/ nnmmTmnrm 

mTTTmm/ mnnn/n 

mrmrnnmrmm 


Case 5. — J. J., an eleven-year-old girl, was first admitted to the surgical service 
of the Children’s Hospital in August, 1934, with a history of vague right lower 
quadrant pain of one year’s duration. There had been one acute attack of pain 
and vomiting. Eoentgenograras eight months before admission had shown several 
calcified mesenteric glands (Fig. 5). Because her pain had been increasing to 
the point of making her life miserable, operation was finally decided upon. 
Laparotomy with appendectomy and excision of only one node in the ileocecal 
mesentery was done. The patient showed recurrence of symptoms following opera- 
tion even under a rest regime, and was readmitted in October, 1934, when several 
more nodes, lying deeper in the mesentery, two of wliieh were calcified, were removed. 
At no time after the second operation did the patient complain of abdominal 
pain. She was discharged home on the eleventh postoperative day; roentgenograms 
taken one month after operation revealed no calcified glands remaining At the 
present time, six months after operation, she is in good health, is gaining weighs 
and has no pain or discomfort. ® s 

another state^bc^anse of refur^Tlb^M 'paiM^rthree 

«on. Her famUy and dietary histories were negative. Ar^firfl^^l 
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of iiiisi, nn :ip{)cndi\, described by Iier home plijsician as “not acutely red and 
mtlioul definite abscess formation,” had been lemmed She rvas then five years 
eld. Xine months later she hid a ten dajs of pain, sweating, and pallor, and 
attacks of this nature recuired from si\ to ten times ceaily thereafter. Examina- 
tion at admission shoned onh some deep tenderness in the right lonei abdomen 
Tubereiilin n.is positiie Tlieie was some pus in the urine, nliich denied in three 
dajs Pcelograms showed normal kidnejs and meters but a ina'S of irregularly 



Hlir o — -Cist '( in tc\t c ilcitled nlanils fn front and to rlKlit of second 

and llilnl lumbar %a'rltbrie \bdomlnal i»aln not rtlieicd until all calcified nodes 
were KurnicalU remoted 

tulcifu'd glands in the right loner (piadnint Chest films were not taken Bccaiiso 
of the prolonged history iritlioiit amelioration of siniptoms, laparotoriij was per- 
formed Adhesions about the nppendettomj «tmnp were freed, feix irregiilarh 
calcified glands m the ihama-al mesentery were remoied Inoiiilatmn of m.aterial 
from these nodes into a guinci pig did not produce tuberculosis The diihl has 
hid no pain or other symptoms m the three months wliieli hate elapsed smee the 
operation. 
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Case 7.— M. P., a fi\can(l-oncliiilf-yetir-(iM girl, admitted to tlic iiospital 

in October, 1930, because of intermittent fever, niglit sweats of tlirco months’ 
duration, and a nonspecific skin rasli. Three days before entry slic liad waterj- 
stools. Examination was essentially negative, and laboratory studios revealed no 
active tuberculosis. A tubeieulin test was positi^o, and roentgenograms of the 
abdomen showed three calcified mesenteric glands (Fig. 0). She lemained in the 
ward sixteen days, running a nearly normal coiiisc and gaining 3 pounds in weight. 
She was then sent to the conralescent home, w'here she remained under strict 
supen’ision for one niontli. In ovei four years of good home care since then, 
she has had attacks of fever (supposedly to 102” F.) every three or four months, 
lasting from one day to two weeks. She has had pains in the abdomen everj- four 
or fne days during this period of rears, occasionally sufficiently severe to cause 
her to cry out. The pains bare been confined to the left upper quadrant. E.xanii- 



Fig. 6. — Case 7 m text. Calcified glands in the left upper abdomen of 
five years. Pains increasing during four years of ■modified rest T)eflnitp 
over glands. Surgery advised. 


a girl aged 
tenderness 


nation at the present time reveals definite tenderness in the left upper quadrant. 
While no masses can be felt, repeated s-ray plates show the same calcified nodes 
coinciding exactly with the area of pain and tenderness. It is planned to advise 
icmoval of these nodes. 


We wish to stress several point.s of importance in these ttvo eases. 
First, the fact that only three patients have been considered as sub- 
.lects for complete excision of calcified nodes indicates our feeling that 
eoiiscrvative maiiagemeiit should first be given a prolonged trial and will 
m the great nia.ionty of eases be succe.ssfnl. Second, as showm by Cases 
0 and 6, complete excision of involved nodes can definitely brinl rapid 
relief for prolonged pain from this cause. Third, as in Case^ one 
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should insist on the failure of other measures before resorting to surgeiy. 
If pain and tenderness are demonstrable in the region of the glands, 
operation may be more strongly urged. An overemphasis upon opera- 
tion for this condition has perhaps developed from the many reports 
in the literature in which inferences are dra^^^l from one or two cases 
o])cratod ujion early, sometimes before a flat plate of the abdomen had 
been utilized to indicate the diagnosis. The possible complications, 
usually referred to in the literature, are ileus, perforation, abscess, 
j)ressnre on other organs, and miliary tuberculosis. Hemorrhage and 
mesenteric thrombosis are also mentioned. Hydronephrosis as a rare 
eompliealion has been described.'’' We have found none of these condi- 
tions. The size of our group would lead us to think that any dangei'ous 
complications, once the glands have reached the stage of calcification, are 
rare enough so that we feel no apprehension over a conservative policy. 

Xo precise routine of non.surgieal management can be outlined. We 
have advised a good diet containing pasteurized or boiled milk and ade- 
quate vitamins, exposure to the sun, and above all, that amount of 
daily rest which seems to induce the cessation of pain. This may mean 
anything from a month or more in bed to half an hour’s rest after meals. 
It is usuallj- surprising what a very little rest will do for these children. 
Chart 1 has been constructed to demonstrate gi'aphieally the outcome of 
N.vmptoms in the sevcnt.\--onc children whose data arc presented in Table 
IV. It .shows that in .slightly over SO per cent of the group the com- 
plaints have cleared under such symptomatic therapy. In three patients, 
as mentioned above, operation has been performed with entirely satis- 
factory results. The remaining eleven patients (15.5 per cent of the 
group) report symptoms of vai-ying severity- to be still present. These 
.symptoms are for tlie most part of long standing, having been present 
more than five years in the majorit.v of the eleven. AVithout a detailed 
analysis of these children, it ma.v be stated that in eight of them the 
attacks are mild and infrc(iuent; in one the evidence of actual pain is 
uncertain and indefinite; and in only two do .symptoms .seem to interfere 
with the well-being of the patient. In the one of them who is still with- 
in the age limit of our clinic (Ca.se 7) operation is being advised. 

CONCLUSIONS 

1. A study has been made of 147 children with calcified abdominal 
lymph nodes, seen at the Children’s Hospital during the past ten j’ears. 

2, The relation of this finding to tuberculosis in general is discussed. 
The evidence points to the ingestion of tubercle bacilli, probably from 
infected milk, as being tlie usual cnu.se of calcified abdominal gland.s. 
Sneh elands apparently are not important foci for the dissemination of 
tuberculosis to other parts of tlie body. Active pulmonary tuberculosis 
did not develop in the later cour.se of any patients. Associated tuber- 
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culoiis lesions were move commonly nonpnlmonary than pnlmonaiy. 
Two cliildreii died of tuberculous meningitis, but this was not definitely 
due to dissemination from the abdominal glands. 

3. About half of the total group had no sj-mptoms referable to the 
glands. In the remainder tlie usual symptom \vas prolonged and recur- 
rent abdominal pain. In a few other children there were miscellaneous 
symptoms unexplained except by the presence of the calcified glands. 
Physical examination presented no characteristic picture. 

4. A review of the roentgenograms in the children with and without 
abdominal pain has shomi no particular size, location, degree of calcifica- 
tion, or number of such glands, to be eharaeteristie for the production 
of pain. 

5. In a few female childi'cn the presence of calcified glands verj’’ low 
in the pelvis suggests the possihilitj- of their infection from the pehue 
peritoneum or the genital organs. 

6. Treatment may be sjTnptomatie with moderate rest and attention 
to diet and hygiene, or it may be surgical, either with exploration or 
■\vith complete excision of the glands in cases refractory to symptomatic 
treatment. 

T. In. sixty-nine eliildreu without local symptoms no treatment was 
usually advocated beyond safeguarding the milk supply. The outcome 
in this group has been satisfactory except for the two children with 
meningeal involvement. Of seventy-one children with sjTnptoms, fifty- 
.seven (80.3 per cent) have recovered under general hygienic treatment; 
eleven (15.5 per cent) still have some pain; and three (4.2 per cent) 
have been treated surgically with relief. Surgery at present seems in- 
dicated in one other child whose pain is increasing under nonsurgical 
management. Surgerj^ seems to us advisable and most successful onlv 
after the prolonged trial of general symptomatic measures. 
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AX ESSAA" OK THE RATTLES 


EnxEST Caulfield. jM.D. 

Hartford, Con-n". 

A SUDDEA" attack of tarjDigeal obstruction accompaniecl by loud, 
liarsli stridulous breathing’, rapidly increasing and continued 
respiratory difficulty, and an anxious facial expression is, in the lay 
mind, one of the most alarming of childhood diseases. It almost al- 
wa.vs causes considerable apprehension and leaves an indelible impres- 
sion on the parents, and even physicians, more intent upon differential 
diagnosis and effective treatment, are seldom able to regard it udth 
absolute composure. In biblical times, the progressive suffocation 
from complete laryngeal obstruction urns considered the most terrible 
and painful of the 903 known causes of death; and the Emperor 
Napoleon, although accustomed to the suffering and slaughter of 
wars, was so moved at the death of his nephew, his contemplated 
successor, that lie offered a prize for the medical solution of the prob- 
lem. The clinical picture of laryngeal obstruction has been repeatedl.v 
observed throughout the ages and frequent references in both lay 
and medical literature can be found, but there is probably no medical 
condition to which so many descriptive but unrelated terms have been 
applied. It is to this constanfl.v changing terminology that I wish to 
call attention and incidentally to show that in former days a superficial 
lesemblance of sinus and s.vmptoms caused many unrelated conditions 
to be considered as one disease. 

About a century ago, John Redman Co.xe,’ a Philadelphia ph.vsician. 
searched the early medical literature to find if the ancients were 
familiar with the syndrome, and he thought that under the woi-ds 
“dyspnea” and “asthma,” depending upon the degree of obstruction, 
he could discern some cases of the disease. Though today asthma has 
a very sjieeial meaning, it was not so very long ago that this word 
was used for lar.vngeal conditions. Hnderwood. for instance, has a 
chapter on the “asthma infantum spasmodicum” which was synony- 
mous at that time with the croup or acute asthma. 

One of the most popular names for a very long time was the Latin 
word c;i)tanchr (pronounced sin aim' ki) which was derived from the 
Greek kvm-, dog. and «y,v«r, to choke or strangle. How strangling 
came to be associated with a dog I do not know. One writer suggests 
that this name was selected beenu.se dogs and wolves were supposed 
to suffer from the same di.soase, and another that the choking sug- 
gested a dog's collar, but perhaps the harsh, hollow cough that often 
accompanies laryngeal conditions suggested the barking of a dog. 
At any rate, “eynanehe” was used for years and was a very old term 


CAULFIEIjD; ICSSiVY ox liAT’l'EES 


227 


even in 1662 when the Connecticut General Assembly declared a day of 
thanksgiving for deliverance from an epidemic of cynanchc irachcalis, 
in this instance probably laryngeal diphtheria. 

Li many of the older texts it is very difficult to know whether the 
author is referring to diseases of the throat or to diseases o,f the 
larynx. Aretaius (third century) used KwaYX’) (cynauehe) when there 
was inflammatory swelling and <Tvt’dyx<i (sjuianehe) when there was a 
narrowing or constriction of the parts, but Paulus iEginata (seventh 
century) used “cynauehe” for inflammations of the trachea and 
“synanche” for inflammations of the throat. Others used the words 
mterchangeably, and as a result of the confusion we find the Avord 
“squinaucy.” There is a black letter work by John Vigo, for in- 
stance, printed in 1586, rvith a chapter, “Of an Apostume of the 
Throte called Squinantia.” In place of “squinaucy” we sometimes 
find the contracted forms “squinaey.” “squiusey,” and “quinsey.” 
Although nOAvadays “quinsy” is u.sed solely for peritonsillar abscess, 
for a long time it meant laryngeal obstruction. Here is a quotation 
from Thomas Phayre (1544) on “this outragious sickenes”: 


OF QUINSEYB AXD SAVELLIXG OF THE THROTE 

The quinsy is a daugerous sicknes both in young & olde, called in latin angina,* 
it is an inflanimacion of tlie necke with swelljug and greate pejTie, sometime it lyeth 
in the verye throte, upon the wesauntt pype, and then it is exceeding perillous for it 
stoppeth the breath, & stranguleth the pacient anone. 

Other whyles it breaketh out like a bonehe on the syde of the necke, and than 
also with verye great dyffycultye of brcatliynge, but it choketh not so sone as the 
fyrst doeth, and it is more obediente to receive curacion. 

Tlie signes are apparaunt to syghte, & besides that tlie chylde can not crye, neyther 
swallow dornie his meat and drj-nke without payne. 


Although the old Ncav England quinsey of the seventeenth century 
may have been any laryngeal or pharyngeal condition, there can be 
no doubt about the quinsy of 1740, as described by the Rev. Jonathan 
Dickinson, founder of the College of Ncav Jersey (Princeton) and 
by the Avajq an excellent physician: 


This Disease appears sometimes in the Form of a Quinsey. The lune 
flamed, the Throat and especially tlie Epiglottis exceedingly tumefied 
Hours the Sick is brought to the Height of an Orthopnoea; and cannot breathe but^n 
an erect Posture, and then with great Difficulty and Koise This ma a- 
tir^md from an Angina by the Crustula in the Throat, which determines Rto be 

•Angina, like quinsy, in the old days wa-s 

the o.uposite tolds true^tXy ^Itan to 

, words have the root •‘Aoi?l‘ ..-^l^tding: to Skeaf.s 

angerc, to choke ; Sanskrit, 4or^®Sno “Vrcir, ^o^Soke'^^Latin’ 

qa.nay, ail, axoc. and xigUj have thir^omiTn root anS! angina 

fWesaunt, ■^\’casanci, etc. LiterjilWf ' j if • 

freq Jentlv used The word aeno^u,- 
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.1 Sprout from tlio ?:iino Roof mtli the Symptoms describoci above. In tliis Case the 
Patient sometime.^ dies in twenty-four hours. I have not seen any one survive the 
third day. 

Larjiigeal diphllieria is sometimes very difficult to distinguish from 
acute catarrhal laryngitis, and the early writers undoubtedly thought 
that they were different degrees of the same disease because the same 
or similar terms were often used to describe them both. In the fol- 
lowing anecdote." the repeated attacks, each followed by recovery, 
make catarrhal laryngitis tlie most likely diagnosis; 

Aug' ll"" or thereabouts, 1730. Aty Eldest son, .Samuel, swallow’d .a Brass Pin, 
rcather better y" an Inch i-. half long, w'** came thro’ Him in ab' ii Hours — a 
wonderfull .=al\ation, may G'’ have y' glorj of it. & if my Child lives to take Hotico 
of this Record, be Quickened y'by to Devote himself to G'' who wonderfully 
appear’d for Him in y' Deliverance, as well as many times heretofore w" He has 
been brought very low with y' Squmnney. 

“Canker” was occasionally used for laryngeal obstruction as in 
John Walton’s account below, but generally it meant tbe same as our 
exudate or membrane in the throat. It (cancer and chancre also) 
came from tbe Latin cancer, crab, and one lias a choice of many ex- 
planations. In discussing cancer, Paulus iEginata said, “The veins 
are tilled and stretched like tbe feet of the animal called cancer, 
and hence the disease has got its appellation. But some say that it 
is so called because it adheres to any part wliicli it seizes upon in an 
obstinate manner like the crab.” In his chapter “Of a Canker in 
the Montbe.” Thomas Pbayre wrote: “II is so named by reason of 
crepynge and catynge forwardc and backewardo, and spreadetb 
it selfe abrode, lyke tlic feete of a creues, called in latine cancer, 
notwithstanding I knowe that the Greekes, and auncient latymes, 
gjwe other names unto tliys dysease, as in calljmge it an ulcer, other 
wliyles aphthe. nome, carcinomata, and lyke, wliich are al in englyslie, 
knowen b}' the name of canker in the mouth. ...” 

Thei-e was a time, particularly in cighleenth-eentnry America, when 
epidemics of diphtlieria and scarlet fever frequently occurred to- 
gether, and for many years the two diseases were liopelessly confused 
because it was believed that both diseases were caused by the same 
“morhifick matter” in the blood and had different appearances de- 
pending upon wliether llii.s “morhifick matter” settled on the skin 
or in the throat. At that time, “canker” was diphtheria and “canker 
rash” was scarlet fever hut during the epidcmie.s many lai-yngeal 
eases were seen and then we find the condition described as “canker 
quinsey.” This is said to have camsed the deaths of the eight chil- 
dren of iSrark How. of Ipswich, all of whom died between Nor. 5 and 
i^ov, 2S, 1735. A similar diagnosis is found in the Wintonbury 
(Bloomfield) church records; 

chiM of Russel Mnnley. .Tun” 2Sth flSOn], ugoJ yeur.";. Hor.so 

luinkor. 
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(In other words, hoarseness, iiidiealiii;r laryngeal involvement, super- 
imposed upon an iileeraled throat.) 

Perhaps the cpiaintest and mo.st descriptive of the purely American 
tcnns was “bladders in the windpipe.” If “bladders” v'as used to 
mean something that could he quickly distended by air or water, per- 
haps, after all, the analogy was not fav-fctched when we recall the 
edema that often accompanies inflammation. It is doubtful if the 
old Puritan doctors had any such thoughts in mind, nevertheless 
the phrase was frequently used for laiyngeal ohsti’uclion, in the fol- 
lowing quotation^ again for the diphthcrific kind: 

In December, 1659, tlic (until tlicn unknown) ^lalndy of Bladders in the Wind- 
Vipe, invaded and removed many Children; by Opening of one of them the Malady 
and Bemedy (too late for many) were discovered. Among those that thereby ex- 
pired, were the Three Cliildren of the Beverend Mr. Samuel Danforth. , . 

Closely akin was the descriptive “rattles in the throat,” and among 
the deaths in the "West Hartford church records there is reported: 

Janr 29“* 1765. Abraham (son of Abra*"") Sedgwick. Obstruction of the Dungs 
■'■ulg. diet. Battles. 6 yrs.-8 mos. 


Of some interest in connection with the word “rattles” is an early 
American medical work published in Boston in 1732 and to which 
very little attention has been paid, and rightly so, for it contains very 
little of scientific interest and certainly no notable descriptions. Per- 
haps its rareness may be the reason for its neglect. It is worthy of 
some attention, however, chiefly because of its quaint pathologic 
descriptions, its presumptive evidence that diphtheria was common 
in New England, and because it is probably the fir.st medical work 
by a graduate of Yale. But first a word about the author. 


John Walton (1694-17(54), a native of Preston, Conn., was graduated 
from Yale in 1720, where he had been an industrious student with a 
bent for serious poetry. He became a Presbyterian minister and 
preached at Crosswicks, Allentown, and Cranberry, in New Jersey 
where “his preaching was admired. People heard him with many 
tears.” But evidently his religious principles had little influence on 
his own way of life, and in the spring of 1722 he was suspended by 
the Presbytery of Maidenhead “for his lustful carriage to some young 
women.” Walton continued to preach, however, and was formaUv 
suspended a second time but he appealed to the Synod and it was 
agreed that he could continue preaching provided he would confess 
The confession was such that the other ministers Avho heard it ” J 

smprisea.” On .cconnt of "turlher oontemptnons b.h.vionr” "' 

was suspended tor good in October 1723 

City where he advertised for puSin HebreT 

the desire to be a minister again overtook him,’and he neft!pptrs"L' 
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cliarge of tJie Presbyterian chnrelies in WJiite PJains .and Eye, iS’ew 
York. Eloquent and persuasive, he was able to stir up considerable 
religious strife, and about this time (1728) the rector of the neigh- 
boring Episcopal church complained that “this Walton, being a bold, 
noisi- fellow, of a voluble tongue, drew the greatest part of the town 
after him,” and the Congregational ministers warned all others to 
beware. Yale College twice refused him the degree of Master of Arts. 

When we next hear of Walton he is a farmer as well as a minister, 
preaching and writing in defense of the Baptist faith and soon thei'e- 
after he was recommended by the Governor of Ehode Island to be the 
minister of the First Baptist Cliurch in Providence. Not receiving 
the appointment, he gave up the ministry and went into law and 
politics. In October, 1733. be was admitted a freeman of the colon}’ 
and in 1743 represented Gloce.ster in the General Assembly. The last 
we read, he is an Associate Justice of the Ehode Island Supreme Court. 

In those days it was not unusual for ministers to heal the bodies ns 
well ns save tlie souls, and it is said that Walton practiced medicine 
while living in the vicinity of Providence. It was during this brief 
interlude in his varied career that. I presume, he wrote “A Short Essay 
on Eattles and Canker.” which, although it has a separate title page, 
was printed and bound as a part of An Esmij on Fevers, llie Baffles, 
lO Canl:rr. Tlic paragraph concerning the pathology of respiratory 
obstruction is quaint enough ; 

If we coiii-idor tlic Fniine of our llodies, w-> sliall fiml tlie.v eonsist of .Solids and 
Fluids; .•iiul when any of thc.se arc raised .above or depressed beneath tlie Ballance 
of Xiiture, th-'it tlicn Ilealtli will he annoy’d, and various vnciisy Symptoms ensue. 
.So in the Case now to be explained, we may justly eonclude, that there are some 
disagreetible Particles tlmt affect tlie Lungs and Throat, and hinder the regular 
Circulation of the Fluids, tind destroy the Solids; and that these proceed from an 
Error in some of the Xou-naturals, especially the Air, which (as the excellent 
S!/denha7n has prov’d) contains the Seeds of the most Epidemical Diseases. Xow 
whilst the Air or Breath passes info the minute Branches of the Wind-pipe, and 
as the Blood circulates through the Lungs, in Clmnnels that accompany the Tubuli of 
the Trachea, if cither or both of thc.'C contain heterogenous Particles that slick 
in the Lungs, especially if they lill up the small Branches of the Wind pipe, the 
Air will soon be obstructed from impregnating the Blood with those Particles that 
give it a Monuntum, and keep it from cohering in too bulky Globules; upon which 
there will ensue Obstructions of the Circulation of the Blood in the Capillary 
Branches of the Pulmonary .Artery and Vein, and the Breath be gradually excluded 
from entring the Lungs, which must necessarily occasion a Difficulty of breathing, 
an Inflammation and Fever, ami sometimes erosions of the .Solids. .And according 
as the Alorhifick Particles are shaped, and tlio place they settle on, so we distinguish 
the Distemper. If they are very sharp pointed and large, so as to corrode the 
.Solids when ermide<l again.st them by the .Air on one side in the Trachea, or by 
the BUmkI on the other side, or otherways, then wo call it the Canker; but if they 
are SpUa-roidal, Conical or Cubic.al, Sec. we distinguish them according to their 
Figure.s, Cohesions, Bulks. Motions, and Effects consequent thereupon: .So if a 
load of tho.se lie long upon the Lung«, there will be a Conenmption, and Ulcer.s 
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breed accordingly, and a MeclicJ: ensne. And in case the Obstruction bo sudden, 
great, and principally in the line Branches of the Wind pipe, and the Barticles not 
much pointed, but cohere so as to constitute what we call Tough Phlegm, then ’tis 
that which we call the Patties, or Quinsey in the Lungs, especially in Children; and 
is distinguished according to the Xature and Quantity of the Phlegm, and the 
Xoise the Air makes when it endeavors to inflate the Lungs, and the Difficulty in 
Breathing. But in case the Obstructions seize the Lungs near the llouth, ’tis called 
a Quinsey. Here it must be observed, that these Obstructions arc extensive; for 
as the Blood swiftly circulates through all parts of the Body, it absorbs some of the 
Morbifick Particles, and conveys them to different parts of the Body, and dis- 
chargeth them in every convenient place, cspeciall.v where the Glands arc most 
open: Hence the Salival Glands arc so often affected, especially with the Canhery 
Particles, and Scurvy Seropholous Tumours. 



Fig. 1. 


If John Walton had followed Sydenham’s teachings more carefully 
and recorded simple facts instead of the iatromathematieal theories 
of an earlier day his essay might have been more important and he 
would not have been so far behind the times. As an example of what 
he might have done, there are extracts from the diary of Samuel 
Sewall, Jr.," written at nearly the same time and containing a few 
simple bedside observations. Although unrecognized, it is probably 
the first written account, in America at least, of what used to be a 
very common disorder. The patient, John Sewall, was the great 
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grandson of John Hull, the mintmaster, of Pine Tree Shilling fame 
and the grandson of Chief Justice Samuel Sewall. the noted diarist. 
John Servall iras the sixth child and about nine months old when his 
troubles began : 

Jan 3. In the Xight son John hai-e tiro short fitts. 4th. Wife goe to see 
him. . . . ]2th. In the Xight son John have a fit. 1-lth. Towards morning he has 
another short fit. loth. Sent! Mathew for son John. His Murse Sarein comes with 
liim. Most day goe homo. Her si«tcr Lydia comes to assist in weaning liim. . . . 
Feb. 2. Son .Tolin have a sliort Fit. . . . 17th. Son John, about six a clock, have a 
convulsive fitt. Held him rather better than a qn. of an hour. . . . March 10. Somc- 
tliing before day, son John have a fit & by 7 morn, have six. Moon, one a longer 
& stronger. Send for Hr. Tompson. Mathew see him by Sharps & he eamc. 
Look’d upon the Cliild & .saics he lias a bladder in his throat. . . . April 20th, very hot. 
Carry .Tohn with Muss Lee to Widow Itiiggles (alias Fiedler) for Her to keep 
him. . . . Aug. ISth. Mrs. Rugglcs send her Daughter to acquaint us that son John 
had a Flux A vomited. As wo went to Boston c.alled A see it. it being considerably 
ill. As wo goe to Bo'don call at Dr. Tompsons. He gone to Boston. Call as we 
come Back A- take him tvith us. We thought he was better, and so went home. 

By a "bladder in hi.s throat." Dr. Tomp.sou undoubtedly meant a 
lai-yngeal obstruction and so we hare an explanation of young Johnny 
Sewall's complainis. His age, the season, repeated convulsions, 
larjmgeal "crow” and ultimate recovery give us a diagnosis of 
tetany, or for those wlio prefer what has been called "the somewhat 
pedantic and cacophonous title — Laryngismus Stridulus.” 

The scrunkc or a.’ikora of the Talmud, the garroiillo of seventeenth- 
century Spain, pacdatichonc (cliild-throttling). and morhtis strangula- 
torius were sometimes used, but there still remain a few otlier terms 
about wliieh I would like to say a word. In early English medical 
literature many diseases characterized by difficult breathing wei-e 
called “IJic rising of the lights," the "liglds,” or lungs, being di.s- 
tinguished from the other organs by their weight. Later, especially 
in tlic north of England, larvuigeal obsi ruction was commonlj' called 
"chock” and "stuffing,” tlie reason not difficult to imagine, but why 
it was called "the great hives” in Ireland and Scotland is beyond 
my ken. In colonial Penusylvaiiia and New Jersey, it was also called 
the "hives,'” whicli. according to Benjamin Rush, "appears to be a 
corruption of the word ‘iieavcs,’ which took its I’ise from the manner 
ill wliicli tlie lungs heave in respiration. Tiie worst degrees of the 
disorder are called ‘the bowel hives,"' from the great motion of the 
abdominal muscles in respiration.” There seems to be some dis- 
crepancy liero. for "bowel hives.” as distinguished from "chest 
hives.'’ was also used to describe intestinal disorders, rickets, skin 
diseases, and various other things (Still), 

•Morrlsto^ivn. X J.. BUK nf Mortniilj April 2 5, 1771. Xatlian, son of X^or- 

ri«. jun, iitt. 2. 
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The -word “croup,” the most popular name today and llie one -which 
seems likely to survive, goes hack to the Anglo-Saxon hut came to us 
as a medical term from Scotland, where it was applied to various 
forms of laryngitis supposedly heeaiisc of a similar disease — the croup 
or pip — of poultry. It was introduced into medical literature hy 
Patrick Blair in 1718 : 

The TnaxiS' Convulxiva or Chinl'-cough, is also some Years Epidemical, and be- 
comes universal among Children; as is a certain Distemper with us, called the Croops, 
with this variety, that whereas the Chinh-cougli encreasos gradually, is of a long 
continuance, seizes in Faroxysmes, .and the Patient is well in the Interval. Tin's 
Comoilsion of the Larinx as it begins so it continues, so violently, that unless the 
Child be relieved in a few Hours, -tis carried off within twenty four, or at most 
forty eight Hours. -Wlicn they are seized, they have a terrible Snorting at the Hose, 
and squeeking in the Throat, without the least Minute of free Breathing, and that 
all of a sudden, when perhaps the Child was but a little time before healthful and 
well. 

Francis Home, another Scotch physician, wrote a pamphlet on the 
disease (1765) and I can think of nothing more appropriate to bring 
this discussion to a close than some comments on Home’s work which 
were written by Dr. Buchan, a well-known eighteenth-century pedi- 
atrician. He writes from ShefiSeld, England, to his friend William 
Smellie, a printer in Edinburgh: 

I cannot make out from your account whether Dr. Humes pamphlet on the 
Croup is wrote in Latin or English. If in the former, I think Suffocatio Stridula a 
very proper name; but if he translates that into Croup, he may keep his pamphlet 
at home; for I have never met with any man in England, either medical people or 
others, who called the disease by that name. Though that disorder is very common 
here, yet should one speak of the croup to a Yorkshire man, he would believe you 
either meant the rump of a fowl, or the buttocks of a horse. The disease how- 
ever, is by no means sufficiently understood; and I should be extremely glad to be 
possessed of any good performance on the subject. Betwixt you and I, it does not 
matter a pin what name any man gives a disorder, provided he points out the symp- 
toms accurately, and proposes a rational method of cure. 
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Critical Review 


THERAPEUTIC USE OP DIETS 

Julian D. Boyd, 5I.D. 

Iowa City. Iowa 

T he custom of the past in prescribing diets for those who were iJI 
was to siiecify tlie exclusion gf certain t.^^)es of foods which were 
considered tinde.sirablc heoause of the nature of the patient’s illness.’ 
A more positive approaeli to the problem is to prescribe eertain speci- 
fied foods which are needed by the body for the maintenance of nor- 
mal nutrition in health or in illne.ss. then to adapt the nature of the 
prescribed foodstuffs to meet the requirements peculiar to the pa- 
tient 's condition. The "rowiujr recognition- of disease states brought 
about by deficieney of the diet in eertain essentials for normal nutri- 
tion has led to the adoption of this second approach to diet control as 
being much safer for the patient and much more effective therapeuti- 
cally. Evidence is rapidly aeeumulatiug to show that attention should 
bo paid to the eompleteue.ss of the diet of the individual who is not ill 
so that disease may be avoided and that optimum levels of health may 
be approaclied. The needs of the jialient with any tyjie of illne.ss are 
(jualitatively similar to those during health, and eijnal attention should 
be directed toward meeting them. The weakness, anorexia, or in- 
eapaeity of the patient makes if imperative that tlie attendants main- 
tain the initiative in supplying food of a thoroughly suitable nature 
for tlie patient. The first eonsideration in designing a dietary pro- 
gram for a jiatieiit with any type of illness should be the completeness 
of the diet in all recognized essentials of nutrition, with liberal rather 
than minimal amounts of the protective dietary snbstanees. The na- 
ture and amount of the foodstiifi’s may be determined to meet the 
jieculiar conditions imjiosed by the nature and degree of the patient’s 
illness, but valuele.ss restrictions should not be imposed. In other 
words, the diet ]n-eseription should be one of inclusion rather than 
e.xelusion, restrictions always being- aeeompanicd by advice as to the 
inclusion in the diet of substitutes which nutritionallj' are equivalent 
to the prohibited foods. Unle.ss such a jioliey is pursued, a prescribed 
diet of limitation may be a source of danger and of damage rather 
than of benefit-’ to the iiatient, and the induced disturbance of nutri- 
tion may more than offset the therapeutic value of the restriction. In 
all instances, the patient ratlier than his disease should be treated. 

For convenience in discussion, therapeutic dietetics may bo considered 
under the following categories: 

1. Diet in acute or chronic illne.ss in which the nature of the disease 
does not of itself predicate the types of foods which may be used. 
2. Diet in eouditions in which the patient’s ability to digest or as- 
similate foodstuffs is impaired. 


From the Dup'irtnionl of IVtlIatrlc5. Collofro of Modfclno, State University of Iowa. 
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3. Diets for those with allergic states. 

4. Diets designed to correct specific or nonspecific deficiency states. 

5. Diets designed to alter the acid-base balance of the tissues. 

6. Diets for the control of diabetes mcllitiis and other disturbances 
of metabolism. 

7. Diets designed to conserve the excretorj’- functions. 

Preliminary to the discussion of types of diet management best 

adapted to each of the above conditions, it is well to I'eview the char- 
acteristics of a desirable diet for the healthy individual since the 
therapeutic diet will he based on a similar regimen so far as possible. 
Clinical and metabolic studies have indicated that diets of a higli 
protective content offer the individual definite advantages over the 
tj’ioe of diets customarily offered in homes and commercial eating 
establishments. As a guide in designing the diet of a healthy child 
of school age, the following ingredients liave been .specified^ as a 
desirable basic dailj- intake, these foods to be supplemented but not 
replaced by foodstuffs which maj^ have a lower protective power, but 
which offer attractive or economically desirable sources of energj' : 


1 quart of milk 
1 or 2 eggs 
1 ounce of butter 
1 teaspoonful cod liver oil 
I orange, or tomato, or apple 

1 additional serving of fruit 

2 servings of vegetables, one of a fibrous nature 
1 sendng of meat, fowl, fish, or liver 

AVhile some of the essentials of the diet may be supplied equally well 
in the form of other foods, those listed ai’e of a type readily available 
and of proved efficacy. Omissions are not to be made, unless the 
omitted foodstuff is replaced by another of comparable protective 
efficacy. In de.signiiig therapeutic diets, this list may be used as a 
guide, altering through suitable substitution in such a manner as the 
patient’s age, physical condition, or disease may require. As an aid 
in making such an adaptation, it is well to consider each of the foods 
listed as to the reason for its inclusion in the list of requisites and as 
to the nature of permissible substitutions.’^ 


Milk is the onty practical food source of calcium. The normal child 
needs II/2 pints of milk daily in order to meet adequately the calcium 
demands of his growing body. Equal amounts of skimmed milk or of 
buttermilk will supply similar amounts of calcium, as will 4 oimces 
of cheese. Oranges stand next in practicability as a source of cal 
cium, but in this regard ten average sized oranges will be required' 
as a substitute for a pint and a half of milk. The calcium content of 
other natural food products need not be ignored, but its concentration 
IS so low that they do not represent suitable sources of imnortanee 
Calcium salts may be employed when milk cannot be taken in snffi’ 
cient amounts ; their utilization is less certain than that in milk 
daily during illness and in the young child. Dicalcium nhosnWp 
seems to offer advantages over other calcium salts uartienl^iJ^+T: 
which do not contain phosphate. A suitable daily dosage to 
entire calcium requirement is 90 grains, or 6 vrams Ip a 
bulk, this is best incorporated in stme semisolid fS 
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I\Iilk is an important source of protein and when taken in the 
amount indicated will supply a good share of the body's jieeds in a 
desirable form. Suitable substitutes for this pi'otein can be obtained 
from other sources of animal protein, such as meat products, in 
amounts greater tlian would be needed if milk were included in the 
diet. In the discussion of allergA-. otlicr milk substitutes wiU be named. 

The vitamin B and G content of milk is noteworthy wlien the pre- 
scribed amount is ingested. When neee.ssary to eliminate milk from 
the diet, increased servings of vegetables aucl of meat. e.speeially liver, 
will help to complete the reciuirements for these vitamins. Foods 
made from seeds, such as whole grain products, peas and beans, also 
are valuable sources of vitamin B. The root vegetables ai’e jireferred 
to the leafy types as sources of vitamin G. iMany of the so-called con- 
centrates of these two vitamins are not appreciably richer in their 
content than are some of the common foods. Ciystalline vitamin B 
has been produced and when commercially available may find a place 
of value in supplying tliat principle to those whose assimilative ability 
is so lowered that ordinary foodstuffs cannot be employed for the 
purpose.'^ 

While whole milk, cream, and butter may constitute valuable sources 
of vitamin A. this property need not be stressed if the child is receiving 
cod liver oil in the amounts prescribed. Liberal servings of the pig- 
mented vegetables also null fore.stall deficiency of vitamin A, if in- 
gested and well utilized. Concentrates of vitamin A are available in 
the form of pro-vitamin carotene or the oil of halibut liver, and these 
maj' be employed if necessary to insure completeness of supply. 

Cod liver oil oflei's a recognizedly adcijuate source of vitamin D ; 
without the continuous use of it or of some equally potent source of 
the vitamin, there is the utmost likelihood of deficiency of vitamin D 
except in the individuals receiving eonsidei'able solar or other ultra- 
violet irradiation; the lack of clinical evidence of that deficiency does 
not negate its e.vistenee or its significance in the maintenance of the 
general level of health. With suitable amounts of vitamin D. as vios- 
terol or as certain suitable concentrates of cod liver oil. the vitamin D 
requirement may be met as well as with cod liver oil. Unless properly 
fortifieil. Jiowcver. these products may fail to insure adequacy of vita- 
min A intake. IMoreover. they fail to supply significant amounts of 
iodine and of valuable fatly acids as contained in cod liver oil. 

Frnits and vegetables suiiplement the mineral intake, provide bulk 
neee.ssary for the regulation of intestinal elimination, and constitute 
important sources of vitamins A, B. ('. and G. Because of the in- 
stability of vitamin V. it is well to include one raw vegetable or fruit 
ill each day s food allouaiice; although orange or tomato is popularl.v 
siieeitied for this pui-pnse, most raw fruits or vegetables offer vitamin 

in amounts snfiieient for the body’s needs, if suitable quantities are 
ingested. Acid frnits such as tomatoes retain much of the vitamin 
even after cooking. lien therapenlie conditions make it necessary, 
vitamin C may be suiqilied as cevitamic acid.' When roughage is con- 
traindicated. .juices from ^e^retabies and fruits may be emplo.ved. A 
wide variety of Iruits and vegetables usually is desirable, with em- 
phasis beiiin placed on the succulent types rather than those which 
are essentially of a starchy or seedy nature. 
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Eggs ofier a desirable type of protein, together with other organic 
and inorganic substances of value to the rapidly growing animal or- 
ganism. They do not seem to he essential foodstnfl's hut are valuable 
in their content of protective substances. i\Icat products and milk can 
he used to replace the protein they would supply; if cod liver oil is 
being taken as prescribed, the vitamin content of the egg will not he 
needed. With a liberal intake of iron-containing foods, such as liver 
and other meat products, leafy vegetables, or inorganic ii'on ])repara- 
tions, egg will not be needed for that purpose. The chief defense for 
including egg in the list of foods ordinarily prescribed lies in the fact 
that it is tile foodstulT designed by Nature for the rapidly growing 
chicken from the earliest embryonic stage; it obviously is rich in the 
principles necessary for tissue growth, and possibly it furnishes im- 
portant substances of a nature not yet recognized. 

iileats are specified because of their content of proteins Avhich are 
similar in their nature to those of the human body. During infancy 
the protein need can be met by sufficient amounts of milk, but there- 
after the niclusion of meat is desirable. Meat also is a valuable source 
of iron and of vitamins B and G ; the iron, however, is less available for 
human use than that from nonanimal sources.® Liver is superior to 
lean meat in several i-espects and can be used advantageously at least 
once or twice weekl.v. Gelatin is not a satisfactory source of tissue- 
building protein; ])roteins from vegetable sources are less valuable 
for the body than those of animal origin. 


DIET SUPERVISION DURING ILLNESS 

The nutritive requirements of the body are not lessened b.y illness; 
on the contrary, certain food recpiirements are definitely increased 
when an individual is ill. The patient’s nutritional state at the onset 
of illness will determine the urgency of his nutritional needs during 
a brief illness; if proper attention has been paid to his diet, a fair 
store of vitamins, minerals and po.ssibly of protein will serve to tide 
him over a period of a few days of reduced intake. However it is not 
.safe to depend on .such a margin of safety; it can be depleted rapidly, 
and insufficient food ingestion maj"- precipitate the child into a condi- 
tion much more serious than the original illness. 

During aenfe illness, particular attention must be directed to the 
intake of a readil.v absorbed and utilized source of energj^, too'ether with 
fluids in amounts sufficient to replace those lost through excretion If 
this is not assured, the development of ketosis and dehydration mar 
be expected, either of which in itself maj- lead to an unfavorable out- 
come. Fever increases the caloric needs of the body by about 10 ner 
cent for each degree of elevation of temperature. Even in chronic 
conditions which are not associated with marked elevations of te 
perature, the energy' requirements are considerably hio-liei- tlmn i 
be expected for a child confined to his bed.« Fuel consumption will 
not be lessened if food is not ingested; the body’s stored fnnflcf-.,ffo 
its own tissues will be sacrificed for the purpose. If the mtipn+'c ^ 
dition permits, a diet composed of milk (skimmed if whole wliu 
tolerated), fruit .iuices reinforced wifli dextrose, ’and simple ieV 
do much to maintain adequate nutrition and to cnwL.j/ 

Milk soups may form vehicles for pureed ve-etabler n ^ ® 
tor,,* of A .,„I D be „ocd o, ouelf 
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the reduced intake of fat may offer less hazard to gastrointestinal 
upsets. Foods shoidd be chosen with a view to their value to the 
child, the completeness of the comhination offei'ed, their readiness of 
ingestion and digestibility, and their jjalal ability and attractiveness. 
While the child's distaste for food may tax the ingenuity of attend- 
ants to the utmost, the problem is not met by offering foods merely 
because they will be eaten; the diet should meet the nutritional needs 
as completely as the situation will pennit. It is uuueeessaiy for a 
patient to lose a considerable amount of weight dui’ing a short iUness 
if his attendants are actively eoncenicd with the amounts and nature 
of the food he receives. 

■When the nature of the illness or the patient’s inability to eat makes 
it necessary, it is obligatory that nutrient fluids be given jjarenterally. 
Finger's solution is a vehicle of choice since it supplies not only fluid, 
but also the mineral constituents needed by the body. It can be given 
by any parenteral route as an isotonic solution; arpieous solutions of 
dextrose up to a C per cent concentration may be added if it is to be 
given .subcutaneously, or in greater concentration if given intra- 
venously. In some situations an aqueous isotonic solution of dextrose 
(G per cent) may be fed b.v gavage to gi-eat advantage. When hyper- 
tonic solutions are given, they will dilute themselves b.v imbibition 
from available body fluids before they are absorbed; for this reason 
the use of hypertonic solutions of dextrose b.v gavage, or subcuta- 
neously. is contraindicated. The rate of continuous administration of 
fluids intravenously .should be within the limits of liandling by the 
circulatory .sy.stem; 3 c.e. per kilogram of body weight per hour is the 
rate suggested bj- Jlarriott, Ilartniann, and Senn.’'’ 

Diarrhea introduces a serious hazard in the management of acute or 
chronic illnc.ss; it may re.sult in dehydration and ma.v greatly reduce 
the iibsorptioii of ingested foods. Before considering the dietaiy fac- 
tors in the mauagement of diarrhea, it is important to emphasize that 
diarrhea usuall.v must be con.sidered onl.v ns a s.vmptom, and may be 
caused by widely divergent conditions. During acute infectious dis- 
eases of any t.vpe, the motilit.v of the gastrointestinal tract nmy be dis- 
turbed in such a manner that nausea, vomiting, and diarrhea result. 
The gastrointestinal symptoms in such patients are not dependent on 
the cliet previously ingested, nor on infection within the digestive 
canal. Proper therapy will start with a search for tJie nature and 
source of the parenteral infection. In the infant and .voung child this 
will be found in the upper respiratory tract, throat, or ears in the 
great majorit.v of instances. When such infection has subsided, either 
spontaneously or as the result of local treatment, the digestive dis- 
turbances will disappear. The dietary management of such patients 
will not differ from that described in tlie foregoing. In the case of the 
infant, acidified feedings may be tolci’ated better than milk dilutions, 
and dextrose may be substituted for other forms of carboh.vdrate with 
advantage.” It may be de.sirable to skim the milk more or less com- 
pletely or to employ a dilution of evaporated milk. Food refusal, 
vomiting, and diarrhea frequently result in severe dehydration in in- 
fants with severe parenteral infection; to prevent a fatal outcome the 
use of fluids by some i)arenteral route frequentl.v' is imperative. lilar- 
riott and his associates'” advise that in severe diarrhea of any causa- 
tion the following procedures be employed : restrict all food by mouth ; 
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give by vein an isotonic solution of sodium lactate (Hartmann’s solu- 
tion), reinforced by Einger’s solution and dextrose; slow continuous 
intravenous administration is preferable, but if the concentrations 
described above are used, the subcutaneous route may be employed. 
Transfusions should be used to supplement this form of treatment. 
When the acute diarrhea has been cheeked and ti.ssue turgor has been 
restored, a dietary regimen may be instituted, ililk products, fruit 
juices and vegetable puree.s, and an easily assimilable source of vita- 
mins A and D may be used initially, coarser and less easily digestible 
foods being restored to the diet as eonvaleseence progresses. In diar- 
rheas dependent on baeillaiw enteritis, as in tj’phoid fever or bacillary 
dysentery, the diarrhea is 'largely independent of the type of diet ; 
adecpiacy of intake must be maintained in spite of the diarrhea. 
Readily absorbable foods of low roughage content are called for, well 
fortified witli dextrose or other simple sugar. Because of impaired 
absorption and the increased energy requirement imposed by the dis- 
ease, a high calorie intake is demanded. In severe fulminating diar- 
rhea associated witli baeillaiy d.vsenteiy, the chief need is for fluids; 
these patients often die from dehydration, and in spite of vigorous 
parenteral administration, fluid needs may not be met in suffieient 
degree to prcA’ent death. Continuous intravenous administration of 
5 per cent dextrose solution in Ringer’s solution is called for, injected 
at a rate of 3 to 5 e.c. per minute. 

In the treatment of diandiea in childhood, the use of an apple diet 
has been popularized during tlie past few years. In the presence of 
considerable dehydration, that condition should receive first consid- 
eration in the manner outlined premously. In the absence of toxic 
s.vmptoms, the enteral condition may be treated by feeding nothing 
other than scraped raw apple, using fruit which is completely ripe 
and melloM'. One to four tablespoonfuls are given every' hour or two 
for a period of foidy -eight hours. Aside from water, nothing else is 
offered by mouth. At the conclusion of the period, the patient is 
placed on a routine of three meals daily, these consisting of farina, 
toast, and cocoa made with umter, soup with rice, scraped beef ndth 
toast, cottage cheese, and ripe banana. After another fortj'-eight 
hours has elapsed, boiled milk may be added, then vegetable puree 
and finally fruit in small amounts. Bimberg,’® in describino- this 
regimen, states that it should not be used for young infants, ilinor 
variants of this procedure are described by various authors. Possibly 
substances other than apple would be equally effective ; Grodecki^^ re- 
ports that he has used raw ripe tomato for the treatment of diarrhea 
for thirty-five years, attributing its beneficial effect to its content of 
ritamins and acids. Fasold has substituted suspensions of cellulose 
for scraped apple and has obtained satisfactory results; he feels that 
the action of apple is mechanical and adsorptive. The’ reviewer has 
had no experience mtli the apple cure and does not feel qualified to 
comment critically concerning it. 


Chrojiio colitis has been attributed by numerous authorities to de- 
ficiency of diet.” In chronic diarrhea of any origin, impaired absorp- 
011 predisposes to the development of dietan' deficienev Because of 

diernf^'fi much attention must be devoted to the 

diet of the patient with chrome diarrhea. The nature of the food 
residue must be such that it iriU not lead to additional irritation of 
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llie iiitestinjil iimcosa; initrilioiia] essentials of all must be in- 

ehuled in the dietaiy; and because of the lilcelihood of wastage tbrongli 
iniperfeet absorption, the intake of the protective substances must be 
greater tlian would be necessary if the intestinal function were nor- 
mal. Sticli patients should receive, then, a low residue diet rich in all 
recognized vitamins and essential minerals, with a liberal jtrotein al- 
lowance. The preponderant use of milk and other dairy products, 
vegetable purees. ri]ie mellow fruits, fruit .iuices, meat, liver, eggs, 
cod liver oil. simiile sugars, and limited amounts of thoroughly cooked 
cereal products sliould meet the nutritional needs of the patient in a 
manner comiiatible with his intestinal condition. In allergic colitis, 
food sensitivity must he jiroperly treated. Ecjual attention must be 
directed ro tlie correction of anemia through transfusions, and pos- 
sibly the use of vaccines in bacterial forms of the disease. In child- 
hood, such a regimen has led to apparent cure even in proved eases 
of severe ulcerative colitis. 

As a cause or a sequel of chronic inanition, patients ma.v present 
evidence of inability to absorb ingested foodstuffs in any degree com- 
parable to the normal state. Such a condition sometimes is seen fol- 
lowing prolonged misfeeding with foods which are not adapted to the 
individual’s digestive capaeitj-. or following severe debilitating illness. 
In other patient.s, the inte.stinal dysfunetion has developed insidiously, 
without apparent etiology. Chronic intestinal indigestion may vaiy 
markedly in degree, and to some extent as to the type of impairment of 
absorption. Usually these patient.s fail to absorb fats and complex 
carbohydrates efiicientl.v. as in so-called celiac disease: sometimes the ab- 
sorption of fat is le.«s affected than that of starches. The retardation of 
growth, jirotitberant abdomen, extreme emaciation, precocious and 
extreme tooth deca.v. and the frequent development of rickets and 
scurvy which these patients manifest offer evidence of the severe nu- 
tritional problem that they present. AVhen the usual diet is ingested 
by such a child, voluininons stools are passed, and marked loss of 
weight may occur within a few hours. Many clinicians feel satisfied 
if through their dietary corrections they are able to keep such a child 
alive and avoid loss of weight, even though normal growth progress 
is not attained. Yet. through suitable dietary measures, such children 
have been observed to assimilate an adecpiate diet, and to resume nor- 
mal rates of growth. 

All patients with absorjjtive difficulties will utilize protein foods, as 
a class, better than either fats or carbohydrates. This fact is the basis 
for the three-iihase high protein diet as recommended by Howland, 
Sauer. Parsons.'-' and others in the dietary management of celiac dis- 
ease. .Saner states that such dietan- treatment has led to rapid and 
permanent improvement in the ma.iority of twenty-five patients with 
celiac disease during a period of seven years. The first stage in the 
diet used by him consisted exclusively of powdei-ed protein milk dis- 
solved in Kinger's solution and given in increasin<r strength and 
amount ; when the patient’s feces gave evidence of good utilization of 
this food, it was snpi»lemented by the additimi of other foods jn-e- 
dominantly of ])rotein nature, such as meat serum or scraped lean 
meat, egg white, or cottage chee.se. Powdered skimmed milk may be 
substituted foi- the protein milk as food tolerance jicrmits. Under 
this regimen the body weight should increase, and abdominal disten- 
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lion should subside. Cod liver oil, oraii're .iuice, and iron .should also 
he added to the diet by instalhncnts. This phase of the diet control 
may require continuanee for mouths or years before the patient’s food 
tolerance finally will permit the adoption of the third and most diffi- 
cult phase of the diet — the introduction of complex carbohydrates in 
the form of thoroufrhly cooked starches, and otlicr foods not difficult 
of digestion. Sauer warns against the introduction of bread, potato, 
sugar, ice cream, candy, cake, and fresh milk until late in the course 
of treatment ; with recurrence of symptoms, the earlier form of the diet 
.should be resumed. The disease is not cured by tins or by the pro- 
cedures to be described subsequently; dietary control of celiac disease 
is directed toward the maintenance of nutrition until the lapse of 
months or years leads to the gradual acquisition of nonnal digestive 
tolerance. 


While clinical experience has shown that patients with celiac dis- 
ease can usually tolerate well diets consisting almost exclusively of 
protein, as described in the foregoing, evidence as to normality of 
growth and development under such a regimen is not convincing, nor 
has the necessity for such rigorous limitation been demonsti’ated. 
Haas'® repoi’ted the successful maintenance treatment of young chil- 
dren with celiac disease by the use of large amounts of ripe banana ; 
his obseiwations were confirmed by others. The impression was gained 
that the banana possesses unique properties which account for its 
tolerance by children with impaired absoi"ptive capacity. Nelson,” 
however, has reported the progress of children with celiac disease 
under a plan of diet control which provided a liberal allowance of 


protein in the form of boiled skimmed milk, cottage cheese, egg white, 
and sieved liver, but which supplied the majority of the calories, as 
dextrose, orange juice, and tomato juice in large amounts, leading to 
rapid and permanent gain in weight and subsequent!}’- in height. Cod 
liver oil (1 dram) was given daily. Bananas were used as an accept- 
able alternatiA’e for other t^-pes of simple sugars; the sugar of the 
thoroughly ripe banana is invert sugar, which apparently is -well 
utilized and readil.y absorbed, whereas more complex sugars may re- 
main in the bowel and undergo fermentation. Metabolic studies in- 
dicated excellent retentions of nitrogen, calcium, and phosphorus and 
•successive clinical studies pointed to good utilization of all the foods 
mentioned as indicated by the character of the stools and the ph}’sieal 
progress of the children. As in all forms of diet therapy in this dis- 
ease, rigid and continuous adherence to the prescribed regimen was 
required throughout early childhood ; dietar}' indiscretions always re- 
sult in copious stools of the t}T}e which characterize celiac disease 
However, the superior physical progress of these patients and their 
apparent tolerance for simple sugars indicate that somethinu other 
than the strictly protein diet is called for in celiac disease ^ 
Because of its ease of assimil ability, dextrose is a verv valuable art 
junet in the feeding of the sick. Steams and Moore’® have renorterl 
the exceptionally rapid growth and recovery of a three-vear-old child 
with severe nialnutntion, which dated from infanev and which was 
associated with intolerance for complex carbohydrates. He was r,laeerl 
on a dietary regimen similar to that described bv Nekon ^ i 
utilization was excellent, as evidenced bv his retentions nf 
calcium, and phosphorus, and he gained 11 kg. and grew 14 5 cm “fur 
injr a period of nine months. 
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Chronic mahnilrition in older cliilclren has responded favorablj' to the 
same regimen. Stearns. Cathenvood, and Kantroiv’“ have reported 
coinpai-ative diet studies on five nialnouri.shed children, each from 10 
to 20 per eeut helow the average iveight for his height. The best and 
most consistent gain was obtained with a diet of high dextrose content 
(from 220 to 445 grams a dai'). high in its content of protein, minerals 
and vitamins, low in fat and in cax-bohydrates other than dextrose, 
llore than 45 calorics per pound per day were required; good gains 
were obtained when the value exceeded 50. To achieve similar gains 
with a diet high in fat and low in dextrose, from 250 to 500 calories 
more per child per da 3 - were required. The protein allowance was 
about 2 gm. per pound per da%’. jlletabolie studies showed good re- 
tentions. 

The diets just described are rational; thej’- are composed of foods 
most readily assimilated, which tax the patient's energies to the least 
extent; tiiej- contain ample amounts of bodj'-building proteins and 
minerals, and largo supplies of vitamins. The_v can be used success- 
fully for the nutrition of patients with greatly diminished absoiiitive 
capacity' or of children with normal digestive function. Under the 
latter eireumstanees, constipation probabh' would be troublesome, be- 
cause of the unnecessary restriction of foods with unabsorbable 
residue. The inclusion of coarse fruits and vegetables and the sub- 
stitution of other sugars and starches for dextrose would make the 
diet suitable for the healthj" normal child. 

Constipation in children and infants is preponderantly dependent on 
faults in the diet; eoiTeetiou of the diet will result in relief in all 
except the small group with organic or functional disturbances which 
interfere with normal inte.stinal motility.^® In veiy young infants, the 
commonest cause is insufficiency of food; the constipation is only a 
symptom of the more serious underlying deficiency. Through the use 
of snpplementan- or increased amounts of ain- well-designed milk 
feeding, normal bowel function max- be expected. With the infant of 
three months or older, who is gaining weight regularly and at a good 
rate, constipation frequentlx- depends on the absence of sufficient un- 
absorbed residue in the bowel. Rather than emplojing even the mild- 
est of laxatives, it is better to add sieved fniits to the daily diet, offer- 
ing graduallj- increasing amounts up to an ounce or two'dail.y. The 
fibrous fruits (prunes, apples, peaches, pears, apricots) are best for 
this puiqtosc; the sieved pulp is the elTective agent, rather than the 
juice. The dried fruit is stewed and sieved and fed from a spoon. 
Constipation in the older child may be partly due to habit, but usually 
it is augmented by the habitual use of diets containing inadequate 
amounts of the coarser fruit.s and A’egetables. The dietary regimen 
for a normal child, described in the first part of this presentation, 
usually will prove anti-constipating; if it is not. it can be supple- 
mented by additional or larger servings of finits and vegetable.s. 
Constipation per se should not be considered as an evidence of illne.ss; 
it seems to have little or no deleterious effect on the general health.®’ 
It is evidence, however, fif the existence of causative conditions, and 
in the great majority of instances these are jxnrel.y of dietaiw oi-igiiT. 

TnUItAI’ECTIf' DIETITITCS IX AEEERnir DISTUUHAXOIS! 

Students of allergx- liave demoiKstrated the responsible rdle jdayed 
bj’ tissue hypersensitivity in the causation and modification of man.v 
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diseases and minor disturbances of pliysiologic function.--’ The 
ubiquity of bypci’sensitizalion, tlic appeal of the new to popular fancy, 
and the difficulties associated with the eslablislnnent or disestablisli- 


luent of allergy as the principal agent of disease, have led to the at- 
tributing of many divei’se disease stages to allergy. Let it be recog- 
nized that certain conditions obviously depend primarilj'^ on tissue 
sensitization; that in other conditions allergy is one of the impoi’tant 
factors in the causation of disease; that in some other eonditions the 
coexistence of allergy may modify the manifestations of a disease de- 
pendent on other primary etiologic factors. This I’ecognition makes 
it necessaiy to consider the role which allergy plays in any given con- 
dition, but it sbould not blind the physician to the need for treating 
with equal vigor the nonallergie factors contributing to the disease. 
According to Vaughan.-^ allergy mu.st be recognized as a pathologic 
exaggeration of a normal jihysiologie response, rather than a patho- 
logic condition per se. Schick-^ distinguishes between physiologic de- 
grees of sensitization and the more marked states of hypersensitmty ; 
he would reserve the term allergy for the former and speak of the 
eliiiicallj- apparent states of allergy as hypererg 3 ^ One must recog- 
nize that allergj’- is responsible for the changes which occur in the 
bodj' fluids and tissues following specific infections, altering the re- 
sponse of the individual to subsequent exposures to these infections.^^ 
Sensitizations make their appearance following the introduction of 
manj- complex substances into the bodj’’; the}’- persist for indetermi- 
nate pei’iods of time but in general tend to disappear if contact with 
the sensitizing allergen is avoided.®^ While in the majority of in- 
stances there is little or no clinical evidence of the allergic reaction in 
the individual, it may become sufflcientlj’ marked to interfere with 
certain body functions, sometimes to such a degree that the condition 
is recognized as a state of disease. An individual maj’- be clinically 
sensitive to numerous allergens in noteworthy degree or maj'^ respond 
onl}’- to a few. Because of the prevalence of sensitization^- and the 


occurrence of marked allergic symptoms in the minority of the popu- 
lation, it is suggested that clinical allergj^ is dependent on intrinsic 
as well as extrinsic factors ; the individual with pronounced allergy is 
predisposed through his hereditaiy make-up to attacks of an allergic 
nature, and sensitization which Avill occur as a matter of course in his 
contacts with his environment will sem’e to arouse this latent inherent 
pattern of re.sponse. Vaughairi® states that from 7 to 10 per cent of 
the population shoAv some outspoken manifestations of allergy - an ad- 
ditional 50 per cent show minor or transitory forms. From a fourth 
to a half of all individuals Avill show positive skin tests to various 
allergems. The li.st of disease conditions attributed to allergA^ is lone 
and seems limitless ; those Avith proved relationship are feAver but are 
of significant number and variety. Evidently certain conditions mav 
have allergy as a contnbutorjr cause, yet may exist independentlv in 
the absence of demonstrable significant sensitization. ^ 


Poods may act as allergens; this is commonest durino- the fivet + 

me. end folleev ,1,. fflth ye.r foede ,ve p,”v‘es,iv t S 
important as a cause of allergic disease.^' While the ^ ! 

sensitization to foods is not clear, it is generally considered tTf^Ti 
the enteral or parenteral inlroduetion of the offLdin<r 
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staiicos of sensitization of the infant to foodstuffs which lie never 
lias been g-iven in his diet. Hill’® believes that they may have reached 
the fetus following their ingestion by the mother. The iisnal pres- 
ence of clinical allergy in some other members of the family is 
emphasized by most writer.s on the snb.ieet. The foodstuffs most 
often incriminated in allergy are egg.s, milk, and Avheat.-" While evi- 
dence is not conclusive, there is much to lend support to the opinion 
that sensitization is dependent solely upon the protein constituents 
of food and that products which are completely devoid of nitrogenous 
compounds cannot act directly as allergens."' An individual may be 
sensitive to one of the protein constituents of a food but not to others; 
through certain processing, some proteins may lose in varying degree 
their property of causing allergy. Ratner and GrueliP® have reported 
studies on the anaphylactogenic propeidies of milk in which they have 
compared the response of animals to whole raw milk, milk boiled four 
hours, canned unevapoi-ated milk, evaporated milk, and dried milk. 
They state that milk sensitivity is most common to the laetalbumin 
and lactoglobulin fractions, le.ss so to the casein fraction. Long boil- 
ing alters the first two, rendering them less anaphylactogenic. In the 
nnevaporated products, however, the action seems to reverse itself 
after the milk cools, the products again assuming allergenic qualities. 
Heat incident to evaporation seems quite effective as a partially de- 
naturizing medium, and individuals sensitive to the whey proteins 
(milk albumin and globulin) but insensitive to casein may tolerate 
evaporated milk well, whereas milk in other forms would incite a 
reaction. Hill"® states that he has observed sensitivity to egg on 
numerous occasions where it was certain that the infant had not 
been c.vposed to egg since his biiih; he attributes the sensitiza- 
tion to prenatal influences and considers the positive skin test 
as an inde.v of the existence of clinical allergy. The sensitization to 
cereal products is a function of their protein content, not of the 
starch; Ratner and Gniehl"' believe that while various grain products 
}nay serve as allergens, they lose this property if they can be purified 
sufficiently to eliminate the protein fractions. Thus, pure sugars are 
not allergens and may be used safely in diets of patients Avith allerg.v 
of anj' nature. 

Various methods are emplo.A'cd to determine the foods responsible 
for allergic reactions in a giA'en patient. Skin tests may be of value, 
but their evidence is not at all conclusiA’e, The percentage incidence 
of positive reactors is much greater than those showing clinical evi- 
dence oi sensitiA'itA’"® ; an allergic indiA’idual may give positive tests to 
substances which prove innocHons when tried clinically and fail to 
I'caet by skin tests to othei- foods whose allergenic property is readil.A' 
dcmonstr;d)le. An individual’s food dislikes are not related to his 
food sensitiA’ities. and no Aveighf should be put on such observations. 
On the other hand, the patient who is old enough to observe his .sjunp- 
toms in vehation to the tvpe of food he has eaten may be able to tell 
(juite accurately that certain foods agree Avith him Avhile other foods 
lead to illness. Often allergy to the suspected foods can be demon- 
strated, accordi;ig to Vaughan. If an accurate diary is made of all 
foods eaten, the offending foods may be detected through a correlation 
of the occurrence of allergic manifestations Avitli the preA-ious dietary. 
When such measures are insufficient, a special diet may be prescribed 
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for diagnostic purposes, yucli diets, termed elimination diets, have 
been described by Vanglian."’' Cobb."® and Eowc.-"’ They are made 
up of a minimum number of foods, tbc.se cliosen from tliose least fre- 
quently concerned with the production of allergy, and vitb the ex- 
clusion of those causing positive skin tests or clinical .sjnnptoms in the 
patient. The resultant diet must be one vbicb at least approximates 
all the requisites of normal nutrition, since it may be necessary to 
employ it exclusively for a period of two or three weeks or even longer 
before forming any conclusion as to the state of allergy. Preliminary 
to the institution of such a trial diet, Rowe®" emphasizes the impor- 
tance of ruling out causes other than allergy for the patient’s sjnnp- 
tonis. Hill-’’ does not attempt to eliminate all foods causing re- 
actions when nudtiple sensitizations exist, eliminating only those 
offering greatest evidence of reaction. Because of the uncertainty 
of composition of commercially prepared foods, none of these can 
be included in the test diet. Weight maintenance is assured through 
sufficient ingestion of tlie sugars, .starches, and oils which are 
specified in the trial diet. Rowe®" designs his gi’oup of elimination 
diets in such a way that he feels their content of vitamins A, B, C, and 
G is assuredly sufficient from the amounts of fruits and vegetables 
included; vitamin D should be included in the form of cod liver oil, 
halibut liver oil, or viosterol, making sure that the oilj' vehicle of the 
latter is one acceptable to the allei-gic state of the patient. Ultraviolet 
light may be substituted if circumstances require. He emphasizes that 
when milk is not offered, the protein content of the diet will be in- 
adequate unless meat, eggs, or legiunes are offered two or three times 
daily; in addition, 4 to 6 gm. of dicalcium phosphate .should be given 
dailj- when milk is excluded from the diet, in order to maintain suf- 
ficient intake of these minei’als. In the study of undernourished in- 
dividuals or children, Rowe®" offers first a test diet including TniPr 
imless circumstances definitel 3 ’' forbid; .suitable milk substitutes such 
as sobee or cemae maj’ be used under such conditions, or milk may 
be reintroduced into the diet at the earliest possible moment. As a 
basic diet for patients with multiple or undetermined sensitivity he 
sugge.sts the following te.st regimen: one or more servings of rice 
com, tapioca, sago, sweet or white potato; one or more servings ol 
lamb, beef, chicken, soy bean, lima bean, dried peas ; one or more serv- 
ings of spinach, carrot, beet, artichoke, asparagus, pea, tomato- one 
or more servings of lemon, grapefruit, pear, peach, apricot, pineapple. 
In the preparation of the foregoing, use sufficient amounts of the fol- 
lowing: mazola, wesson, olive, or .sesame oils; while vinegar if lemon 
is excluded ; salt, cane or beet sugar, and glucose. Quantities of these 
sufficient to maintain weight sliould be used. While a whole oroun 
of the foregoing maj’ be omitted if necessar 3 -, this is not desirable • 
the te.st diet must be made metabolicall 3 ' adequate. Rowe®"- ®" and 
Cobb®" have published elaboratel 3 ' complete menus and recipes offer 
ing series of elimination diets designed to avoid the ingestion of eer" 
tain individual or groups of foods most commonly found to be aller' 
genic. Vaughan®’ suggests that hi eliminating certain foodstuffs the 
biochemical or the phylogenetic nature of the suspected u,. 

kept in mind and related foods be removed as well 


Once conclusions have been reached as to the nature and significance 
of food sensitivity, it is neee.ssar 3 ^ to determine what dietary measures 
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should be lakcn. Diets prescribed for continuous use must be con- 
structed with greater care than those used temporarily; since thej' are 
diets of exclusion, they also should include enough protective foods 
and of such a variety that avoidance of any degree of nutritional 
deficiency is assured. The various published diets for patients with 
allergy ofi'er vannng degrees of nutritional safety; some have been 
])reparcd with creditable care from the nutritional standpoint, where- 
as others appear to have been designed witli the aUei'gy in mind more 
than the welfare of the patient as an individual. It is well to remem- 
ber that three decades ago, expeidmental animals were being offered 
synthetic diets thouglit complete in essential nutritive factoi-s and that 
they failed to prosper equally witli littermates receiving diets consist- 
ing of unrefined foods. ^Vhilc our recognition of nutritional essentials 
is broader now than then, there is no assui'auce that it is complete. 
Growing evidence indicates that better health is assured those i-eceiv- 
ing diets with generous amounts of protective foodstuffs than those 
witli iiiaiiitenaiice allowances. The diet of the allergic individual may 
easily be restricted to such a degree, flirough the substitution of 
biologically sterile energy sources for cruder foodstuffs that likeli- 
hood of deficiency disease of greater or lesser magnitude is not im- 
probable. 

Some controversy exists between students of allergy diseases as to 
the relative desirability of desensitization to offending foodstuffs as 
compared with their continued elimination from the diet. Yaughaiv'’ 
states that desensitization is unsatisfactory, that avoidance of offenders 
is bettor, and that such procedure will lead to a loss of sensitivity to 
them sooner than will be accomplished by desensitization. "With avoid- 
ance, sensitivity may be lost within a few months, or a few years, or 
possibly never; he states that on the average about four and one-half 
years is required for specific sensitivity to be lost. Eatner,^' in dis- 
cussing the treatment of milk allergy, advises first the elimination of 
all whey proteins, rare beef, and beef serum. If the patient has no 
sensitivity to casein, evaporated milk may be cmplo.ved during this 
jicriod if well tolerated. Then a tolerance for uuevaporated milk is 
developed gradually by giving graded amounts daily by mouth, start- 
ing out with one drop or oven less, and building tlie daily intake up 
slowly until in the course of several months the customary amount is 
being ingested. Once tolerance has been attained, he states that milk 
must be ingested daily throughout life, to maintain desensitization. 

Since specific food sensitivities come and go, it is wise to reeheck 
the patient’s state of food .sensitivity from time to time, to adapt his 
diet to his progre.ssive condition, or to restore him to a nonresfrieted 
diet so far as possible. 

Dictan; Manar/cwciii of Infantile Eczema . — It is easy to eliminate 
egg and wheat products from the diet of the infant without incurring 
the risk of qtialitntive or quantitative nutritional deficienc.v. Many 
allergic infants will tolerate evaporated milk when milk ingestion"*' 
in any other form will result in an exacerbation of the eczema, 
llatner"'' found that dried milk preparations, those treated by pro- 
longed boiling, and a commercial milk product advertised as' being 
hy])oallorgic still retained whey proteins in a form capable of produc- 
ing allergic reactions in animals sensitized to those tjqies of proteins. 
M'hen milk of animals of other species is easil.v available, it may be 
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tried as a food for the milk-sensitive infant. Hill states, liowevei', that 
infants sensitive to cow’s milk usually react to goat’s milk as well. 
He states that milk sensitivity of infants usuall3’^ will disappear spon- 
taneously within a few months. The products sobee and cemac — pre- 
pared from soy bean and beef, respectivelj', together with mineral salt 
mixtures, oils, and other protective substances — have proved of value 
as milk replacements. Each requires the use of additional foods as 
sources of energj’’. Ratncr’s work-' indicates that pure crystaUine 
sugars, dextrimaltose, or corn syrup maj- be used for tliis purpose, 
none of these serving as allergens. 

The use of concentrated sources of unsaturated fatty acids has been 
recommended recentl,v as a remedj' for infantile eczema, on the premise 
that there is a deficienc.v of these acids in such infants.^”’ 'WTiile 
favorable results have been reported b.v some investigators, others 
report that no benefit has resulted from their use.^“ Linseed oil and 
com oil are among the products I’ecommended for this purpose. Sen- 
sitization to the protein of linseqd oil has been reported following its 
use. 

A coiTelation has been made frequentl}' between the occurrence of 
eczema in infants and a tendency to obesit3'. Such infants seem to 
improve if their weight gain is cheeked moderately. Urbach^® states 
that a reduction in caloric intake together with suitable local treat- 
ment frequentl3' will result in healing of the le.sions. He recommends 
feeding the atrophic eczematous infant in a manner to bring the weight 
up to normal. In the exudative form of the disease, he reduces the 
intake of fat and of salt. 

A review of the literature on allevgy and diseases attributed to that 
condition I’eveals many eoutradietoiy statements, and leads to the 
impression that much basic phy.siologic stud3’ wiU be necessary before 
dogmatic statements can be made concerning the causation," mecha- 
nism, and rational treatment of clinical hypersensitivity to protein. 
In the meantime it seems apparent that 3113- therapeutic approach to 
these conditions must include attention to nonallergie as well as alleroic 
factors in the etiology and that therapeutic measures which 031^3-^ the 
probability of producing a suboptimal state of nutrition should be 
avoided. Careful planning of the prescribed diet should permit ade- 
quate nutrition and yet avoid the use of foodstuffs to which the pa- 
tient is clinically allergic. 

In a subsequent review the discussion of therapeutic dietetics will 
be continued. 
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CHAIBilAX KAISER. — Rheumatic disease in children is receiving increasing at- 
tention on the part of investigators and clinicians. This, I believe, is not due to an 
increasing incidence of rheumatic infection but to a realization that so Rttle definite 
information is available on this disease and that it now represents one of the fore- 
most unsolved problems of childhood diseases. Interest in rheumatic infection is 
not universal, for in certain communities it arouses very little attention on account 
of its rarity, while in other sections of the country it represents a fair proportion 
of the physician’s contact with pathologic conditions. 

Rheumatic infection, especially when the most serious manifestation, rheumatic 
carditis, is associated with it, is readily recognized as a clinical entity. Some of the 
factors which are associated with the development of rheumatic heart disease are 
clearly under-stood while other factors are unexplained. Because of these unknorvn 
factors in the development of rheumatic infection, the specific and effective treat- 
ment and control of tliis disease has not been accomplished. 

It seems advisable in this discussion to confine ourselves to some of the debatable 
matters rather than to review the accepted facts that may be associated with 
rheumatic heart disease. 

The first subject to di.=cuss is to state the prohlem of rheumatic heart disease 
in childhood . — Considered from the standpoint of numbers, rheumatic heart disease 
is not a serious menace to the childhood population. From 1 to 3 per cent of chil- 
dren of school age show clinical evidence of rheumatic heart disease. The serious- 
ness of this disease is shown in the mortality rate of about 13 to 15 per cent during 
the first five years of the infection. Only a small percentage of those children who 
survive the five-year period are completely cured. Kearly 50 per cent will have 
recurrent attacks of rheumatism, and a high percentage irill carry their infection 
into adult life and perhaps die prematurely because of their cardiac involvement 
The invalidism associated with rheumatic heart disease mav evcpcd ttio 
sociated with tuberculosis in childhood. ^ 


The problem of rheumatic heart disease exists among all classes though it is 
more likely to be found among the poorer classes. It has been stated that in Fn<r 
land it is almost entirely an afilicUon of the poor. Ih this country such a distribution 

does not seem to be true. This infection is found in evGr\' cf».of e • x • 

. . strata or society in our 

eastern cities. 
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It IS not Iikoh tliat rheumatic heart di'ca^o is on the increase. Mort.ilitj tables 
shoir for all a"ts a steadi increise m the number of deaths duo to heart disease, 
but for the childhood period there is actually a decline in the number of children 
ivho die from hc.irt disease. This docs not mean, hoaeier, that the problem is being 
solved, for the decline in the death rate foi tins disease is less than the decline noted 
in ani other of the infectious dise.ases of cliildliood. 

Since the sfudi of heart disease has rcceiicd such an enormous impetus, the laitj 
as nell as the members of the medical profession haie become interested in its oc 
euircncc. This unusual interest has its unfortunate aspects as well as its useful ones. 
Cliildren iiith the slightest complaint referable to the heart and some oicrheanng 
discussions on the heart maj present tliemsehes as subjects suffering from heart 
disease. The nidcspreid pr.ietice of school he ilth cviminations single out many 
(hildren with so called potential heart disease Aldien once a child is suspected of 
haling heart disease, it is difliciilt to ai<illusion the child and banish the iioriy that 
childien frequenth experience iiitli such an indefinite diagnosis. It is becoming 
increasingh important for the phxsician to make a correct diagnosis o± heart 
disease ind not call an\ slight deiiation from normal, licart disease Gre.at harm 
can bo done to the child, espccialh to the adolescent child, b\ ti eating a condition 
that does not exist. 

The question natiir.illi, arises: Can rheumatic heart disease aluaxs be coriecth 
diagnosed and, if so, iihat criteria should be utilized? 

The proltlim of {hagnost\ is encounteied chietli in tho inildei tapes of imolve 
ment in uhicli tho histori of preiious infection is vague or lacking. Seh.im has 
suggested definite means of diagnosis nliich offer laluabie help in separating chil 
dren iiith no lie.irt disease from those intli heart disease The following f.u’tors, he 
states, should be carefidh imcstig.ited: 

1 Ilistorj of rheumatic uifeetioii 
Rheumatic feier 
Chorea 

Growing pains 

2. Fever 

3. Tachjeardia 

4. Tlu-iU 

5. Pulmonary congestion 

C. Circulatory signs 

7. Weight height index. 10 per cent below 

S. Murmur 

9. Abnormal roentgen ray obscnations 

10. Abnormal csophagographie obscnations 

11. Abnorm.al electrocardiograms 

These factors can generally be aciurafely elicited The interpretation of tlie murmur 
IS likely to cause some uncertainty. To differentiate between functional murmurs anil 
organic murmurs is not a simple matter. The importance of deciding whether a 
murmur is a functional ono or an organic one cannot be uiiderestim ited Iiitcrprct.a 
tioii of a functional murmur as an organic one max sentence a child xxith a normal 
heart to “cardiac invalidism.” fsiich a child m ly become introspectixc and dc 
spondent, and oxcrsolicitousncss on the part of tho parents tends to lead to be 
haxior difficulties Functional murmurs occur frequently From S to 20 per cent 
of children haxe been reported to show function il murmurs at one time or an 
other. Tlioiigh many attempts haxe been made to distinguish a functional iiiiir.uur 
from an orgamc murmur, no satisfactory differentiation has been advanced In 
the evaluation of tho signihc.ance of a murmur, particularly of one heard oxer the 
cardiac aper, the decision rests almost entirely with f.ictors other than those relating 
to the murmur itself The murmur heard early in the course of an acute rheumatic 
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infection is frequently soft and blowing and per sc mny be indistinguishable from 
a functional murmur. However, the history, together with .symptoms and signs of the 
disease, should serve to difrerentiate the condition. It is here where the various fac- 
tors such as x-ray examination and electrocardiogram may bo of aid. 

The etiology of rheumatic heart disease is a matter of considerable importance 
to the idiysician. The treatment to bo instituted may be influenced by the factors 
that preceded the cardiac involvement. To understand the etiology of heart disease 
presupposes a knowledge of the causes of rheumatic infection. Unfortunately the 
causative factors in rheumatic infection arc still unknown. Certain related factors, 
however, are understood, and their recognition guides the thcrap}'. It is anticipated 
from statistical studies that about Go per cent of the children with rheumatic fever 
will develop rheumatic heart disease. In fact it is contended by some investigators 
that 100 per cent of the children with such a complaint have cardiac involvement. 
The evidence is not alwaj's discernible so that one cannot bo sure of the heart in- 
volvement. In (diorea the incidence of cardiac involvement is somewhat less, about 
50 per cent. In the case of children complaining of growing pains or muscular 
pains the incidence of carditis is about la per cent. In approximately 12 per cent 
of the children studied with undoubted rheumatic heart disease, no previous history 
of any rheumatic manifestation could be obtained. Mucli has been written about the 
significance of tonsillitis and nasopharj-ngitis as the preceding infection in heart 
disease. It undoubtedly is the rheumatic manifestation that precedes cardiac in- 
volvement in some cases. Efforts to e.xplain a close causal relationship between 
tonsillitis, rheumatism, and heart disease meet insurmountable difllculties. Ton- 
sillitis is a common infection in approximately 35 per cent of all school children. 
Yet the incidence of all types of rheumatic infection is less than 8 per cent and less 
than 2 per cent for iheumatic heart disease. In many cases of rheumatic infection 
no Iiistorj' of tonsillitis or sore throat is obtained. It seems certain that some other 
unknown factor must be responsible for rheumatic heart disease. 

The knowledge that rheumatic disease is most likely to develop between seven 
and twelve years of age, that it is more prevalent in certain communities such as 
in the north temperate region, and that it tends to improve or disappear in certain 
warm localities, is all interesting but has not been of any great help in preventino- 
this infection. The partially understood factors that are supposed to be related 
to rheumatic infection deserve considerable discussion. Mentioning them may elicit 
some discussion. Is the hemolytic streptococcus the true etiologic agent in rheu- 
matism? Is a virus associated with tliis disease? Is it contagious? Is that why 
it tends to become a familial disease? Is there a family susceptibility to this in- 
fection? Does a vitamin deficiency predispose to this disease? Is there a chemical 
imbalance responsible for the selective action that streptococci display in certain 
individuals? These queries and others constitute what may be termed the unknown 
factors in rheumatic heart disease. Investigations under way null soon furnish a 
reply for some of these questions, but until they are solved all types of rheumatic 
disease will not be understood. 


The treatment of rheumatic disease is a sub.ieet for considerable discussion In- 
asmuch as the etiologic factors are still an enigma, treatment has been suggested 
from various angles. A disease in which pain is usually an outstanding comnlaint 
or in which the nervous and skin manifestations are annoying to the parent de 
mands some form of treatment that will bring relief to the individual Drutr d 
ministration has been found most helpful in arthritic conditions. Unfortunatelv the 
reUef of symptoms due to drug administration may prevent the patient from geUing 
the necessary rest which is perhaps of greatest importance in safeguarding the heart 
Though various drugs such as emchophen and amidopyrine have recentlj been tried 
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.successfully in the treatment of rheumatic infection, the salicylates in their various 
preparations still seem to be generally used. The administration of drugs has 
usually been restricted to initial attacks of rheumatic infection and at the time of 
recurrences while in the interim no therapy has been employed. A number of studies 
conducted recently suggests that the prolonged use of an antirheuinatie drug may 
bo of benefit in preventing recuricnt attacks of certain rheumatic manifestations. 

The artificial production of heat, first tried in the treatment of chorea, is non- 
being applied to individuals with rheumatic fever and rheumatic heart disease. It 
IS generally admitted that the sympton.s of chorea may be promptly lelievod by the 
intraienous injection of typhoid laccine or by producing pjrexia in heat chambers. 
Its application to other forms of rheumatic disease is not well known and desenes 
discussion. 

For anliile the use of laccines iii the treatment of this disorder promised to be 
of some lalue. It appears that leccnt studios nullified some of the advantages first 
reported. TJndoubtedl} the method of treatment desen cs further study. Based on 
the assumption that iheumatic children liaie some constitutional susceptibility which 
may be due to some chemical or iitamm deficiency, dietary changes liaie been ad- 
vocated. A possible disturbance of iitamm C utilization has been suggested as a 
constitutional weakness in the rheumatic child. Increased amounts of vitamin C 
haie therefore been adnsed. Our own studies on iitamin C haie not demonstrated 
a deficiency of this vitamin in the blood of rheumatic children. This is, howeier, 
an important field for rescaich. 

The reinoial of foil of infection receiied caielul attention duiing the last fifteen 
lears. At timca not only was there a cessation of rheumatic symptoms, but the 
ineiitablo recurrences failed to appear. These occasional biilliant results raised 
the hopes of clinicians in the treatment of this condition. Howeier, after a period 
of time statistical studies reicalcd the fact that e\en after the removal of foci 
of infection lecurrcnces deielojicd and fiequcntly rheumatic carditis ensued. The re- 
mot al of the tonsils which were usually incriminated in the piesence of tliis dis- 
ease failed to bring about the desiied result. Ncvcitheless, the clinical experience 
demands attention to known foci of infection eien though the statistical evidence 
of their importance is not comincing. 

The geographic distribution of rheumatic disease suggested that ceitain climatic 
conditions were unfiuorable for the existence of rheumatic infection. Sending 
cliildren known to ha\e a rheumatic infection to our southern states or to the 'West 
Indies has been the means of aiding these children to a greater degree than any 
other method of treatment. The impracticability of doing this for any considerable 
number of children makes this form of treatment aiailablo only for the well-to-do 
class. Further iine«tig.ition av to the leason that tiopical clinuites benefit rheumatic 
indiMduals may some d-ii reveal i wav of giving these benefits to children in 
temperate regions. 

In sjute of careful treatment and prolonged convalescent care, rheumatic heart 
disease will freqiientlv develop m children infected with the rheumatic poison. Even 
more discouraging is the treatment of rheumatic heart disease. Tinder the most 
favorable conditions the end results arc disappointing. Stroud recently reported on 
the end results of .107 childien who had rheumatic heart disease and found that 40 
per cent were either hopeles'-lv disabled or dead at the end of ten years. This state 
of affairs is a real challenge to scientific medicine. It cannot be stated that no 
progress is being made in the control of this disease. .Attempts at immunization, 
descnsitization to streptococci, recognizing vitamin deficiency in individuals — any of 
these procedures may reveal a solution to the rheunmtic problem. A discussion of 
the attempts to utilize the.-e jirotedurcs will be of interest to this group, and I hope 
will sulwcqiicntlv be brought out in our general discussion. 
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DR AVILSOX. — Treatment of rlieurantic fe\cr in cliildren was disciissctl: 

I. In its relation to current mcms of its etiology 
A. Emironincntal predisposing factors 

1 Housing, food, lijgicnc, clothing 

2. Climate (change of residence, localitj, sanatorium) 

3. Contact infection 

B Prcicntioii of infections (the role of respiratory infections) 

C. Rcnioial of foci of infection (tonsils, teeth, sinuses) 

D. Role of s'llicilates 
E A'ltamin dcficiencj . 

F. Ferunis and caccincs 

G. Fc\er tlierapj 

II Eialuation of therapeutic measures in relation to the natural historj of the 
disease 

A, Influence of treatment on sj-mptomatologj 
B Influence on course of disease 

C. Preiention of occurrences and recurrences of the disease 


SUIIMARY OP DISCUPSIOX 

DR. WILSOX. — The importance of the canons predisposing factors which would 
tend to lower the general resistance of the rheumatic child is stressed. Although at 
the present time there is no conclusiie eiidencc that anj' of these factors are of 
specific etiologic significance, our efforts should be directed to fa\or and improve 
the general health of tho=e children. The reports gnen here by representatii es from 
lanous southern localities concerning the relatne preialence of rheumatic feier would 
indicate that opinion as to the spetifice role of climate in this dise.sso must be re 
sened. The various specific and nonspecific scrums and vaccines which lia\e been 
used have not met wath success and are still only of experimental interest Tlie im 
portance of caution in eialuating the results of therapeutic measures was emphasized. 
A long penod of observation and a comparable and sufficiently large series of con 
trol subjects are essential. 

DB ALEXANDER. MARTIN (New Yoek) stressed the value of the comales 
cent care of children with rheumatic heart disease He felt that acute upper re 
spiratory infections were likely to actuate the cardiac lesion in these rheumatic 
children. The importance of watfhmg the sedimentation rate in these children was 
stated. 


DB. ALFRED J fcCOTT (Los Anoeles) discussed the incidence of rheumatic 
disease in southern states Chorea was larely discmered among children in his 
experience, but rheumatic carditis was not infrequently noted 

It was brought out in the discussion by larious physicians Ining in the southern 
states that the classical rheumatic manifestations were not common in their lo 
calities but that the disease does occur in a mildei oi modified form. 


DR. L T. ROYSTER (CnABLOTTESViM-E, Va.) discussed the effectiveness of the 
electrocardiograph in directing the prolonged care of the cardiac child It also is of 
great value in deciding whether a child has an organic lesion or is suffering from 
so called functional heart disturbance. ^ 


The role of the tonsils in the preiention and treatment of heart disease i 
clear. There seemed to he general agreement that tonsillectomy will occasio^ ”ll 
bring about a cessation of rheumatic symptoms though statistieallv the ^ 

little eiidence to support this belief There is, however, good ei'idence'^ttot'^ 
mortality among children witli rheumatic heart disease is considerably les 
in whom the tonsils ha\c been rcmoied before the rheumatic hesri a ^ 
or when it has once been established. It appears wise in the mestt k '"i T 
this disease to offer the child this possible benefit eien though rheumatic mamfe'sta 
tions are not eradicated. mamresta 
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REPORT OF BUSINESS JIEETING OP REGION III OP THE 
a:merican ACADE:\iy op pediatrics 

The l)nsiness meeting of Eegion III was held in St. Louis, Mo., Xov. 19, 1935, 
with Dr. Henry Helmholz presiding. 

The order of business was as follows: 

I. Eeport of State Chairmen. 

1. Dr, Gengcnbach, of Colorado. 

2. Dr. Blatt, of Illinois. 

3. Dr. IVinters, of Indiana, reported for Dr. Torian, 

4. Dr. Hill, of Iowa. 

Comment was raised over the diphtheria immunization plan reported by Dr. Hill. 
The point was raised by Dr. Blatt that ininiunizaton done in Schiek-negative infants 
who have not lost their immunity may change the child to Schick-positive, and that 
thereafter difliculties are encountered in making the child Schick-negative again. 

Dr. Helmholz .suggested the matter was of sufficient importance to refer to 
Academy committee. 

The motion was made by Dr. Feldman, was seconded, and was carried. 

5. Dr. Carson, of Kansas. 

C. Dr. llartmer, of Michigan. 

7. Dr. Berger, of Missouri. 

S. Dr. Ilucnckens, of Minnesota. 

9. Dr. Moore, of Xebraska. 

10. Dr. Pray, of North Dakota. 

Dr. Pray in his report brought up the question of Academy requirements for ad- 
mission to membership. He wished to know whether or not part-time pediatricians 
were eligible. Also he wished to know whether or not it was the policy of the 
Academy to give him backing in projects undertaken in North Dakota. 

Dr. Grulco answered by saying that the Academy requirements differed in different 
regions. Eegion II admits no one unless he is doing strictly pediatrics. In Eegion 
III part-time pediatricians have been admitted provided that the consent of other 
Academy members in the state has been secured. Dr. Helmholz commented that 
the latter was the policy in Region III. 

Dr, Grulce assured Dr. Pray that the Academy would support any reasonable 
project in his state. 

11. Dr. Ashmun, of Ohio. 

12. Dr. Zimmerman, of South Dakota, was not present. 

1.3. Dr. Schwartz, of Wisconsin. 

Dr. Blatt gave report for Committee on Standardization of State Program. 

A motion was made by Dr. Harvey, of Pontiac, Mich., was seconded that the 
report of Dr. Blatt be accepted .and that the Committee be continued; the motion 
was carried. 

A motion was made by Dr. Miner and seconded bv Dr, Martmer that a vote of 
thanks be c.vtciidcd to local Academy members in St. Louis for their courtesy during 
the meeting; the motion was carried. 

A motion was made by Dr. Huenckens, of Minneapolis, and seconded by Dr. 
Martmer that vote of thanks bo e.vtendcd to Southern Medical Association for in- 
vitation to meet with them; the motion was carried. 

Dr. Helmholz presented resolution of Chicago Pediatiic Society resolving to pre- 
sent name of Ur, Isaac Abt for presidency of American Medical Association, and 
suggested that other Pediatric organizations of the country might submit similar 
resolutions indorsing Dr. Abt. 

The meeting was adjourned at 12:13. 
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Reports of state Chairmen 

Dr. F. P. Gcnpcnhach, Colorado State Chairman . — During tlie year of 1933, tlie 
members of tlie Academy have participated in the activities of the Denver Public 
Health Council, the Council of State-Wide Ilcalth Agencies, and the completion 
of a state-wide survey of crippled children. 

In preparation for the uork to be done under the Social Security Act, the 
State Medical Society has appointed a eommitteo, the chairman of which is a mem- 
ber of the Academy, Dr. .T. W. Amesse. 

-Vn effort was made during the sessions of the legislature to pass a bill to reorgan- 
ize the State Board of Ilcalth and to form a State Department of Public Welfare. 
Both efforts failed but a new Executi\e Secretary of the State Board of Ilcalth 
has been appointed with a year’s lea\c of absence for postgraduate work at .lohns 
Hopkins. During bis absence the position will be fdled by a substitute furnished 
by the IT. S. Public Ilcalth Service, thus attiring much better cooperation than in 
the past. 


Dr. Maurice L. Blatt, Illinois State Chairman . — The activities during the pa.St 
six months in Dlinois consisted of a .scientific meeting of the Pediatric Section of 
the Illinois State Medical Society at their annual meeting on May 21, 1935, at 
Bockford. In addition, papers on pediatric subjects were presented before other 
sections of the Dlinois State Medical Society at this meeting. 

Following the section meeting, there was a meeting of the Academy members 
present. 

It was decided that members of the Academy write a number of papers for 
the Educational Committee of the Dlinois State Medical Society on pediatric sub- 
jects for newspaper relea.«e. The respomsibility for subjects and assignment to mem- 
bers was given to the chairman. The li«-t of “ucli a.swignments wa^ accompanied by 
a letter, an excerpt from which follows: 

“The House of Delegate^ concluded that intervieivs or artifde* of an educational 
nature on medical or health subject*-, intended for the lay pro's or lay audienee« 
should give expiression to the con'cnsu' of opinion of the medical profession rather 
than to personal views which may be in conflict therewith and that articles should 
appear preferably under the auspices of the American Medical A.'sociation or one 
of its component societic' or con=titn-'’nt a<"ociations. 

“■ . . discussions of new discoveries, of proprietary products, and of special 
notions may well be confined to medical i>eriodical«, whirh constitute an open forum 
for determining the actual status of things in dispute.” 


The same piaragraph applies to all j>aper= delivered over the radio. 

A questionnaire prepared at Dr. Grulee’s suggestion on the state pediatric or- 
ganization and pediatric medical service wa.s compiled with the aid of a trained 
social service worker. After con“ideratifm the Dlinois Academy members voted that 
no use be made of thi“ quf-“tionnaire jwndlng one which it wa.“ anticipated Dr 
Martha Eliot would sr-nd out. 

For Dlinois, a committee rompo“ed of Dr, Arthur Parmelee, Dr. Ilenrv Irish 
myself, members of the American Academy of Pediatrics, revised a book on inp^'t 
and child care. Each < haptir was writtem by- a is'diatrician, a member of the Chie^" 
Medical .Society, and “o far as 1 know, eacli one a member of the American \ 
of Pediatrics. This will evimtually have wide circulation in the state as it '^cuT' 
distributed with a litter from the State Dejiartmenf of Health ' 


The Dfpartmfnt of Public Kejdth of the .state, under Dr Freni- f i. 
head of the Dipnrtment of a.ild Welfare, Dr. Grace M'ightman ' a're i“"'i 
sympathy with the activities of the Academy, ' entirely in 

Thf^ rf iJif' ArnfTKryjn nf v , 

Statf' hfD- UfT, of utmr/=t fmnn^my It« ,-1 Ulinois 

Cflurjitional committee*, 
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Hr. E. E. Fergu.'on, chairnuin, its permanent secrctaiy, iliss Joan McArthur, 
cooperated ■'vliole-hcarfedlr with any suggestion offered by tlie Academy. 

Miss JIcArthur has rewritten for newspapers and licalth publications many of the 
radio and liealth talks given by members of the Academy — the extent of this work 
may be visualired by a summary of the work produced during September and 
October of this year: 

Talks on pediatric subjects before lay groups: 

By doctors in general practice 17 

By pediatricians 15 

Talks before scientific meetings: 

By doctors in general practice 2 

By pcdiatrici:ins 7 

Two clinics for crippled children conducted (IVhiteside and IVarren counties) : 

Eadio talks on pediatric subjects 20 

Eelcascs to newspapers, September, October, to November 9 (these were on pedi- 
atric subjects) : 


Blackhawk Park Nursery School 

IS 

Eegular monthly service to papers 

40 

To papers 

409 

Total 

467 


In addition, hundreds of copies of the radio talks made by the Chicago Pediatric 
Society have been sent to libraries in Illinois. These were broadcast over Station 
WJJD during 1931 and 1932, and were written by members of this society. In the 
library, they form the basis for stud.v of subjects connected with pediatrics; they 
arc used by local writers, teachers, and school children. 

Hr. Mafthew JTiulcrs, Indiana State Chairman . — Our plans for the state include 
first a tuberculosis survey, which we have well under way in one high school in 
Indianapolis. We are trj'ing this on one school and intend to extend it after we 
work out our errors. We arc aw:iiting now funds for the x-ray part of this 
project. 

Our main work in the state of Indiana is one of education. AVc spend a great 
deal of our time in improving the pediatric set-up at the Indiana University School 
of Medicine and have tried to make our courses of study correspond to those recom- 
mended by the Academy. We also have :i postgraduate committee which takes 
care of speaking engagements before county medical societies throughout the state 
and which has sponsored several postgraduate assemblies in pediatrics. 

I expect, during the coming year, to make contact with the Parent-Teacher 
organizations and through them carry- on an educational campaign the details of 
which have not been norked out; but in my work here I find the Parent- Teacher 
org.anizations very cooperative. 

Hr. Lee P, IltU. Iowa State Chairman . — The report from Iowa, as in previous 
years, is one concerning the :ictivitics of the State Committee on Child Health and 
Protection. This is a standing committee of the Iowa State Medical Society ap- 
pointed by the president and reporting before the House of Delcg.atcs at its annual 
meeting. 

The Committee now consists of seven members — three pediatricians, two ob- 
stetricians, and two general practitioners— two new members having been recently 
added. The enlarged committee considers the problems of maternal welfare as 
well as those of child nclfare. 

As I hav'C stated j>reviously the Committee’s chief function is to serve as a con- 
necting link between the State Department of Health and the Iowa State Medical 
Society. It also cooperates with the speaker’s bureau of the state society’ and 
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witli the various lay orgaiiizatious of the stnlo autive in nialcrnal and cliild health. 
The chairman of this coininittcc is a memher of the council ■\vhicli represents these 
lay groups. During the last year one or more memhers of our conimittoo have 
attended these council meetings and have talten part in the discussions. 

The Committee 1ms also interested itself in securing pediatric recognition on the 
program at the annual meeting of the Iowa State Medictil Society. 

In the past the Committee has reviewed all of the literature put out by tlio 
State Department of Ilealtli and 1ms cooperated witli it in its program of im- 
nnmization being carried out in the various counties of the state. Tlio Committee 
and tlic State Department of Dealtli are cognizant of the relatively bad position 
of Iowa regarding the amount of smallpox present in the state, and steps are being 
taken to relievo tliis condition. 

A plan, wliicli might be called an experimental plan for diphflieria inimimization, 
is l)eing carried out tliis montli in Polk County — the county in which Des iloines 
is situated. Cases of diplitlieria and deaths from it still occur in this area in spite 
of free immunization being done by the City Health Department for anyone present 
ing himself or herself for it. 

The plan is build on the premises that immunization ought to be done during 
. the latter part of the first year of life; that the actual administration of the pre- 
ventive agent ouglit to lie done by physicians in tludr offices; and tliat tliej' ought 
to receive a fee for tlieir services. Furthermore, it was recognized that any effective 
plan for diplitlieria eradication must include provision for the immunization program 
to be carried out year after year. 

Out of a total membersliip of approximately 200 in Polk County Medical Society, 
10!) pliysieians agreed to be in tlieir offices from 11 to 12 on eacli .Saturday morning 
during tlie month of Xovember, to give one do.se of alum-precipitated toxoid to any 
infant or child presented at this hour. They agreed to do tliis for a fee of $1. 
The participation of tlie Parent-Tcacliers ’ Association was secured, and members of 
tliis organization visited the parents of all infants of the desired age group, ex- 
plaining the plan, and leaving literature. The radio, press, and street-car placards 
were used. A vial of alum-precipitated toxoid was furnislied each participating 
physician free of charge by tlie City Health Department. 

It is hoped that tliis plan will educate the general practitioner in the administra- 
tion of toxoid and tlie proper age at which it slioiild be given. Also it is hoped 
parents will be educated to seek it for their children while the diildren arc still 
in infancy'. If these aims are accomplished, an annual campaign can eventuallv 
be discontinued. 

More recently our committee has been cooperating with the State Health De- 
partment in a discussion of Title V of tlie Social Security Act. A half-day session 
lias already been spent in considering means for the effective disbursement of federal 
funds under the first part of Title V — ^rvhich has to do with aiaternal and Child Wel- 
fare. Tliese funds will be under the control of the State Health Department but 
the plan and the personnel and their expenditure must receive the approval of the 
Children’s Bureau in Wasliington. Furthermore, tliey must be expended in areas 
of greatest economic distress and in rural areas. 

On November 21, tlie St-ate Healtli Department, tlio Committee on Cliild Health 
and Protection, and the Council of the State Medical Society will meet again for 
a discussion of a plan which will have been drawn up by the Health Department ” 

The plan will undoubtedly encompass such features as the education of exn t 
mothers, education of physicians through lectures and addresses and im ' . ^ 
of infants and children. ’ muniza ion 

Dr. Paul G. Carson. Kansas State Chairman.— The report for Kansas is one of 
progress. We are continuing our immunization program, speaking to P. T A >s 
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when possible, and ve have offered our services to the State Board of Health in 
connection with this matter of the national program under Dr. Eliot. 

Dr. Edgar E. Martmer, Michigan State Chairman. — The ivork of the ilichigan 
meniher.s has been largel.v along educational lines. IVe have attempted to promote 
both the postgraduate teaching and education of the laity. 

In our postgraduate teaching, most of our efforts have been concentrated upon 
the three-day course for general practitioners given b.v the members of the American 
Academy of Pediatrics at the Children ’.s Hospital of Michigan in Detroit. Our 
first course was given last spring and met with much greater success than we had 
hoped. The daily attendance for the three days was over sixty men from out in the 
state. IVe are planning on repeating this course, covering a different group of 
subjects, next spring. In addition to this, the members of the Academy are co- 
operating with the postgraduate extension courses given in cooperation with the 
State Medical Society, the University of Michigan, and 'Wajme University. Under 
this plan, a man will cover one subject in the morning, and a second man another 
subject the same afternoon. These meetings are held once a week for ten weeks; 
six units are operated throughout the state. 

By cooperating with the Detroit Pediatric Society, the IVayne County Aledical 
Society, and the Detroit Department of Health, we have been able to have a 
weekly program on the Michigan radio network covering pediatric subjects. In one 
of the larger newspapers, through cooperation with the Detroit Pediatric Society and 
the Wayne County Jledical Society, it has been possible to carry on a scries of 
newspaper articles covering infant and child care. We feel that education of the 
laity is an important part of that program and make every effort to assist in tho 
ethical presentation of pediatric information in an effort to combat the large amount 
of misinformation which is constantly being offered to the public. 

We have been able to secure the appointment of one of our members to tho 
Badio Committee of the State Society and the Wayne County Medical Society, thus 
controlling the pediatric information broadcast. 

Through cooperation with the pediatric section of the State Society, a committee 
has been appointed composed of Academy members, who are likendse members of 
the State .Society, to complete a survey of the use of iodized s.alt, which was begun 
several years ago. The original committee was rc.sponsible for the introduction of 
iodized salt in Michigan. 

Our efforts toward increasing membership have been greatly curtailed because 
wo feel that with few exceptions all of the men in Michigan who are eligible for 
membership in the Academy have already applied. Those few who have not done 
so are planning to apply as soon ns their financial condition will permit. 

Dr. Harry C. Berger, Missouri State Chairman. — IVe have now a well-organized 
and active pediatric society including Joplin, Carthage, Springfield, St. Joseph, 
Topeka, and Kansas City, Kansas. 

The meetings are held once each sixty days, when a scientific program follows 
a dinner, and this in turn is followed by a free, general discussion. There is 
much interc.st displayed, and the men come from all of the centers mentioned. Eveiy- 
one interested in pediatrics is welcome and attends. However, only members of the 
American Academy are Class A members. Others arc Class B or Class C members. 
It seems well to enlist the support of as wide a representation as possible to boost 
any project we want to put under way, and many of the men who are competent 
doctors and practicing pediatrics are still not eligible to membership in the Academy. 

IVc are ready to carry fornard any plan sponsored by the Academy and have in 
mind some plans of our on-n to inaugurate. IVe have developed the closest tj-po 
of cooperation with the Children’s Bureau, and through it, of the P.T.A., which 
gives us a very strong tie to a j>owcrful lay organization. 
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So much for the wostorn half of the state. From tlic eastern half tve have nothing. 
It is my firm conviction that hccatisc of the geographic location nnd the wide 
divergence of local prohlcms, one state ehainnan to cover both Kansas City nnd 
St. Louis will never be successful. It would seem that one man in each place 
cooperating closely and with frequent conferences would be highly desirable. It 
would be well to have either tuo chairman in the state or one chairman nnd one 
vice-chairman. 


J)r. E. J. Ilnrnfl-ois, Minnrsnta SIntr Chairman . — When I accepted the position of 
chairman for Minnesota six months ago. I found we had a very excellent set-up 
in Minnesota for public health work of all kinds. There were not only efficient 
infant welfare organizations in the large cities, but the .State Bureau for Maternal 
and Cliild Care was well manned and was doing an able piece of work. There was 
unusual cooperation between the extension division of the University of Minnesota, 
the State Medical Society, and the Minnesota Public Health Association; Dr. E. R. 
Meyerding serves as part-time secretary of both the State Medical Society and the 
Public Health Association. Through these three organization, diagnostic clinics 
are given throughout the state for the laity, and separate clinics and lectures are 
arranged for the county medical societies. 

In view of this situation, I felt that, since these organizations already in the 
field were adequately performing many of the tasks that the Academy had set for 
itself, the best thing I could do would be to ofler the cooperation of the Academy 
and myself in doing their work. This offer of cooperation has been gratefully ac- 
cepted, and we are all working harmoniously together. If separate action by the 
Academy should later be necessary, it will be undertaken. 

Dr. Clyde Moore, Nebraska State Chairman . — The Nebraska State Committee has 
nothing in particular to report. We are still working through local organizations, 
such as the School Health Committee. 

The various plans for child health and infant welfare sent out from Washington 
are so indefinite that all we can do is to try to keep in touch with the work sug- 
gested for this state. So far we have been unable to get anything more than a 
promise that we would be represented on the committee which will outline plans. 

Most of our activities are in connection with the Nebraska State Pediatric 
Society which meets monthly in Omaha or Lincoln. 


Dr. R. E. Pray, North Dakota State Chairman . — It is best first to introduce the 
state of North Dakota to give you some idea of the problems we confront. The 
general population is about 500,000, scattered over many, many square miles. The 
population of the largest town is about 29,000; there are about ten towns of five 
to seven thousand. Another doctor and I are the only two in the state practicing 
pediatrics exclusively, and in order to make this a success, one must of necessity 
be associated with a clinic or group practice. 


The medical societies and the state association have been very lax in their efforts 
to assist in the development and training in health matters. Now, with the Social 
Security Bill definitely on its way, the physician will probably be stimulated to have 
a great deal more representation than in the past. Control of our state health pro 
gram has been under Dr. Maysil Williams for the past few years, and slie I 
attempted to work with the medical association without apparent success- the "t^ 
and town political agencies have been in control of the finances back ’of ^ 

gram locally. This has resulted in a political control of the health situation Tnd 
with the financial condition of the state such as it is, it has been only too eas’v for 
these political units to gam the cooperation of one or more nhvsini^= i n 
the community to the detriment of the others. There has beeVveiy' Pttl 
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fiinit.i. hero for a jioliatncifin a<; such to niahc am dent m the program or to 
a‘:oi‘-t in establishing a (ooperation and a program more in keeping nifh the standard 
as desired In tlie Ac.idenn. 

The impioiemcnt in liealth (oiiditions of the state as kept bi the State Health 
Department conform pietti definitely with the improiements as seen throughout 
the entire United States. Perhaps the failure of the medical men to establish a 
lirogram in health, as it comeriis infant inoitalita and maternal death rate, has 
resulted in the politic il poneis taking this oiei through the health departments 

An\ piogress nhich has been made in gathering statistics an 1 adiancing the 
edmation of the public has been earned on largelj thiough the nurses, supenised 
In interests outside the profession. The public in this state lime non begun to 
assume that the nurse is in position to diagnose and treat on a par nith the medical 
man, and no can blame no one but oursehes for this situation 

The pait that I, as a representatiie of the Aeadenn in Xorth Dakot.a, can plaa 
is probabh that of attempting to organize those men most interested in pediatrics 
and through this organization establish a set up iihicli mil be able to work with 
tlie progiam as it will be established through the .‘social .''eeiiriti Act We will, 
however, need to feel that the American Acadeiin of Pediatins will not only stand 
bv us in 0111 efforts but will give us fieqiicnt inforii.ation as to the moves best 
suited for our advancement m earrving out tie wishes of the Acadeniv. 

Dr. SlfrUnff D .tihtnun, Ohio State Chairman, repoitcd the following; 

Speci.al meetings hold during tear, 1. 

Membership in state, GO 

Kligible to membeislup, approMinatelv 72 

Applications now pending, 4 

Cooperated with State Societv to obtain rcpiesentatives on committees m State 
.Societ) . 

Appointment bv state director of welfare of state eliniinian to advi»orj eoainiittco 
or statf director of work in eonncction with the .*506101 .Secuiity Act when and if ap 
propriations are made. 

Xo definite participation in postgraduate couises, except bv menibeis as indi 
viduals. 

Cooperation with section of pediatrics in State Medical Societv. Xo separate 
state group in Ohio. 

General attitude of members, excellent, ocouoniicallv alert. .State members voted 
their cooperation with P. T A groups, but discourage the idea of free examination 
at “spring round ups,"’ which arc mere inspections and should not be considered 
examinations. 

J’liblic he illh association to continue education but to refer •ictiial work of ini 
nmmzatinii to iihvsicians. 

One delcg.itc to .State Soiiotv House of Delegates. 

One member on ChiM Wclf.ire Committee of .State Societv. 

Dr .1 J1 .Sdivartr. /I imoiimii .Stoic Chairman — The uncert.untics ot the past 
vi ir III the ticld of cvonomics have h.ul the happv effect of jiutting our local medical 
org ini/ations on their toes The Acadeniv membership though small has tried to 
lend direction to the=e activities of alreadv alert countv and state medical so 

i ICt IC' 

We have in the main tried to perform an ediuation.il function. This has taken 
three directions 

Pirst, the educition of the pedi.itric group in the allied fields of child welfare. 
,\s an example, vve replaced a clinical meeting of our local pediatric society with a 
demonstration progr.im at which the vvorkc’rs of one of our local soci.al agencies were 
the performers 
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Secoii'l, an odiicational ]irojxr!iin for iicnoral jiiacliliimcra. Tliia is liciiij; ilono l)y 
a rppular instruction on kiiiio ])]i:isi> of j>ri'renti\p nieilicino printed inontlily on n 
card ami mailed to c\ery member of a eomily medical ‘-ociuty. These are pie|)are(i 
by the Child M’elfaro Committee of the Milwaiikec County Aledical Society. (Acad- 
emy members represent half the member.ship of this eoinmittee.) 

Third, an educational program of the public, by directly ami imlirectly, throuRh 
the county medical society and other agencies, jiromotinj; the idea that prc\cntive 
medicine is both our tradition and i)rcsent day concern. As illustrating this phase 
of intcrc.st, no are non in the jirocess of making a .survey of available care for tlie 
defective child. 

Regarding the Social Security Act, the State Medical Society in cooperation nitli 
tlie State Hoard of Health has already appointed a Committee on Cliild Health and 
Protection, which will draw np the program for the miitcrnity and child welfare 
activities as soon as the funds are made available. A tentative ptogram for tliese 
activities has already been considered. 


Report of the Committee on Standardization of State Programs 

At the Rochester meeting of Region III on Oct. 4, Cliaiiman H. T. Helm- 

holr appointed a committee on this subject. 

Members of the eommittcc are Dr. B. ^Y. Carey, Detroit, Mich.; Dr. Leo I'. Hill, 
Des Moines, la.; Dr. 0«car Tonan, Indianapolis, Ind. 

Tlie following program was compiled and sent to eaeli member of the committee. 
Comments were that tlic program in general was satisfactory-, but that each state 
should take advantage of what it had already organized. 

Maukick L. Blait, Cliaiinian. 


OiitUne of ihe Program for Region III of the American Academy of Pediatrics 

(if. L. matt, M.D.j 


The object of this program is to: 

1. Elevate the plane of health of infants and children in the region. 

2. Increase the general praetitionei ’s knowledge of the prevention and cure of 
disease in childhood. 

Z. Enhance the dignity of that branch of the profc.ssion which devotes its efforts 
to pediatrics a.s a specialty. 


4. Assume leadership in all problems concerning tlie prevention and cure of dis- 
eases of childhood and in all public and private organizations liaving to do with the 
welfare of infants and children. 

5. Take advantage of the Social Security Act— Title V, Parts 1, 2 and T 

assume leadership in carrying out the provisioms of this act: (a) bv^ t'* ■ ° 

tlie activities of the state departments of health; state medical socL;!”!^ mating 
ments of public welfare; Parent-Teaclicrs ’ Association; A’isiting Kur.ses ’ ’ A 
tion; social service agenc-ic-s mterc-tec] in maternal and child welfare- st - 1 1 
associations; state dental associations; state druggist associations-’ tl a 
L egion; state departments of edue;(tion; organized private charif ’- -*^^erican 
ligious charities; the Aiasonic groups, and the Elks. organized re 

In order to aeeompbsh the purpose of this program tl,e e„ii - 

be used: agencies should 

The organized medical so.-icties of states, counties .,n,i 
and dispensaries, Visiting Xursc-s' Assoc iatio„c and’c-'h'n colleges 

a. Lectures and demonstrations by obstetricians ' "olfare organizations, 
pediatricians on all matter." pertaining to postnatal °° P’'eaatal care and by 
For this purpose, eli.art=, lantern slides, and movincr children, 

assistance. 'viU be found of great 
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Plan of Instruction: For the general practitioner, a course of consecutive anti 
planned lectures and demonstrations on prenatal and postnatal problems in cliild- 
hood, rvith special emphasis on preventive medicine. Tliese courses should be tal'cn to 
the practitioner at meetings of the organized medical society in his city, county, or 
district. Opportunity to present the subject before such meetings should be sought 
through the state medical society, district councilors, or county presidents. 

a. The course of lectures should be so arranged that there mil be no repetition 
to a given group of physicians within a three-year period. 

b. The subject should be of practical value to the man practicing medicine in his 
own. community. Advance in teclmic, the value of which is in dispute, should not 
be stressed. 

Teamwork: This work should be done by teams organized by the state chair- 
men of the American Academy of Pediatrics. Popular pediatricians should be 
selected to head each team, and younger men who will be able to carry on in the 
future should be assigned to it. 

One or two subjects should be assigned to a man, so that the program may be 
constantly in readiness, and when opportunity arises to present it before a medical 
group, these men will need little time for preparation. Attempt to balance sub- 
jects assigned to each team and put the team as a whole on individual programs if 
possible. 

State Medical Society — Section on Pediatrics: It is advisable to form a section 
on pediatrics in the state medical societies. This section should have, at most, two 
sessions, one morning and one afternoon. The papers read should be on subjects 
of interest, not to pediatricians especially, but to the general practitioner in his 
everyday handling of medical problems. In Illinois, a single half-day session was 
found adequate in 1931. 

Here, as in the county and district, it is better to tntc Ihe information to the 
physician than it is to anticipate his coming to a special meeting to obtain informa- 
tion. In a three-ring circus, such as a state medical society meeting, it is usually dif- 
ficult to get a physician primarily interested in surgery to leave his section for the 
purpose of acquiring some newer knowledge of pyloric spasm from a pediatric 
group. 

.\n eflort should be made to have a pediatrician in ns many sections devoted to 
the specialties as is possible. The man should be picked beeause of liis familiarity 
with the particular problems nhich confront the special section. The subject .should 
be the pediatric phase of a problem pertaining to their specialty. 

State, County, and City Departments of Health: For the purpose of creating a 
feeling of mutual confidence between pediatricians and the various departments of 
health, the cooperation of this group of physicians sliould be obtained. Personal 
contact, invitation to be present at meetings, and public acknowledgment of their 
constituted authority arc conducive to close harmony of action. 

It should be understood that their function is gathering statistics, dissemination 
of epidemologic knowledge, prevention of the spread of contagious diseases, examina- 
tion of food and ivater supply, institution of campaigns in preventive medicine, and 
the supplying of many biologicals. If should be understood also that the direct 
contact with the family and family groups is the problem of the physician engaged 
in private practice, and this should be jealously guarded. 

Specific Program: A. Prenatal Care: In order to reduce infant mortality at 
birth, a wide dissemination of the knowledge of the value of prenatal care is essential. 
Through the joint eflort of obstetricians and pediatricians, use of the press, radio, 
and public speaking to medical and lay groups, under the auspices of the state 
medical society, this propaganda may be spread. Papers on this subject should 
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be read vear after vear liefort* the jjonoral mootings in flio county ttnd state medical 
societies: 

The subjects to Ih‘ stressed arc: 

Tlie trc:itmpnt of syphilis in the mother. 

Hygiene of pregnancy 

1. .Vdefiuate rest for the expectant mother 

2. Prevention and cure of vaginal infection 
Care of breast and nipples 

4. Vit.ainins during pregnancy 

5. Adeipiate diet during pregnancy 

ti. Constipation and hemorrhoids 

7. Coitus during pregnancy 

Hanger signs in pregnancy: (a) to mother and (b) to baby. 

The value of the pelvimeter. 

First signs of hibor. 

B. Care of the newborn: 

Housing, clothing, bathing, feeding, general hygiene, prevention of morbiditj' 
and mortality, prevention of infection, care of skin, etc. 

C. The child under one year: 

Development, feeding, clothing, housing, general hygiene, habit formation, pre- 
vention of contagion, prevention of morbidity and mortality. 

D. Tlie preschool child: 

Organized play, preventive inoculation, diet, habit formation, general hygiene, 
instruction, discipline, prevention of morbidity and mortality, congenital defects 
and their treatment. 

E. The school child: 

Organized play, habits, education, discipline, diet, hygiene, se.\ education, general 
survey for physical defects, general survey for tuberculosis, recheck of immunity 
to preventable contagious diseases. 

F. Adolescence: 

The psychologic problems, mental hygiene, social adjustment, discipline, organized 
athletics, selection of future business or profession, prevention of morbidity and 
mortality. 

It will be noted that the above program contains nothing referring to cure 
of disease. The treatment of disease should not be broadcast to the lay public. 
It leads to erroneous diagnosis and brings discredit on the medical profession. 

The .subject of treatment should be stressed in groups made up largely of general 
practitioners. Nothing sustains their interest so much as specific treatment of 
disease. 



REPORT OF BUSINESS MEETING OF REGION II OF THE 
AMERICAN ACADEMY OF PEDIATRICS 

TIip buoincss meeting of Region II was held in St. Louis, Mo., Xov. 10, 10.15, 
with Dr. E. C. Mitchell presiding. Si\tj-se\en members attended, and all the state 
fhairmcn from the fourteen states nere piesent for the finst time since the organisa- 
tion of the Region. 

A brief renew of the pi ogress of the Academy in this region during the past 
year was given by the logional chairman. It was requested particularly that ap 
pbeations for membership be made out properly at least si\ weeks piior to the meet- 
ings of the Executive Board in Xovember and June. 

Prior to the meeting a letter was sent to each state chairman asking that his 
report embody the .inswcis to the follovvung questions: 

“What new activities have been initiated in your state! 

“IIovv arc the old activities progressing? 

“Are vou having any difiiculties? 

“How aic the other child health organizations functioning? 

“Are tliev coordinating with the Academy? 

“Do you feel that some of the child health activities in voiir state arc not pro 
ductive of good results? 

“Is vour program so constituted that it gives the various members of the Acad- 
emy some activity to hold their inteiest? 

“What children's hospitals have vou in youi state? 

“Have vou any that have been recognized for residenev by the Committee on 
Hospitals as recently published in the Joukjcal? 

“Are vou satisfied with the pediatric recoids now in force in your hospital?’’ 

Each state chairman gave a complete leport. After the reading of the reports 
and a full discussion, the following mattcis were considered under the head of 
new business: 

1. It was moved and seconded that it is the sense of the majority of onr mem 
bers that there should be some foim of certificate of menibersliip issued. All mem 
hers voted in affirmative. 

It was moved and sei onded that the membership of the Aeadeniy in this 
region be restnet's! to men limiting then work to pediatiics. All members voted 
in affirmative. 

.1. It was moved and seconded that there should be an associate niembership 
similar to the one fornierlv in vogue for men interested in, but not limiting their 
work to, pcdiatrus After much discussion, the motion was tabled. 

t. A motion was made and seconded that a committee of one member from each 
state investigate hospitals and hospital records, m their respective states and re 
port next vear. This motion was carried, and Dr. Wilbiirt C. Davison, Durham. 
X. r.. was made chairman of the committee; he was to appoint the membership. 

5. It was moved and seconded that a committee be appointed to draft resolutions 
on the death of Dr Morg-in Smith, Little Rock, Ark. This motion carried, and 
Dr. .V. (’ Kirbv, Little Rock, and Dr. Ralph Bowen, Oklahoma City, wore appointed 
to draft such resolutions. 

ti. It was moved and spi-onded that a resolution be adopted thanking the Southern 
Medical As-'OCiation for its assistance in making the joint meeting of Regions II 
and III of the American Academy possible, also for the publicity given to this 
meeting by the Pouthem Medical Association. The motion was passed unanimousl 3 ‘, 
and the chairman of Region II was designated to notify the secretary of the .South 
ern Medical Association, Dr. C. P. Loranz. 

7. A resolution was received from the Chicago Pediatric .Society relative to 
the endorsement bv" the membership of the Academv as individuals of Dr. I.s.aae 
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A. Abt as llic nc\f prosidcnt of tlio American Medical Association. This was re 
cchcd with enthusiasm. 


Chairman Mitchell . — It is very pratifyiiiR to find all the state chairmen present 
for the first time since the orpaniration of llcpion II. Kach state cliairman has re- 
ported definite proprc's. Tlie reports would seem to indicate that while in the main 
the difficulties encountered arc quite similar for all states in Ilcgion II, each state 
has a little dirTcrent problem to meet. By cominp together as we have today wo can 
do more toward coordinating our work. Every year wo have seen definite improve- 
ment. 


.Some of our chief difficulties come from antagonism from the local state medical 
societies and from the local health authoritie.s. The.»c difficulties will be entirely 
ironed out when there is bettor nnderstamlinp. The motive of the Academy should 
he similar to that of the Bolary Club, “Service Before .Self.” When we can dem- 
onstrate to the older and more established organizations that the Academy is or- 
ganized for the purpose of furthering child welfare, educating better pediatricians, 
assisting in any educational movement in pediatric education of the profession in 
general, that the motives of the Academy arc entirely altruistic, that we as mem- 
bers of the Academy are willing to act as members of all committees and organiz-a- 
tions already cstabli-shcd, much of the prejudice will be eliminated. 

Several years ago the members of Region II of the Academy and the health 
commissioners of all states and most of the large cities of the South had a very 
enthusiastic meeting. Many plans wore instituted which did not materialize after 
the cnthusia<-m died down, but I still feel that the meeting was productive of good 
as it gave the health authorities an insight a-s to the purpose of the Academy; as a 
result there has been mutual cooperation in Region II. 

1 should like to comment further that any state in this Region having a good child 
health program is accomplishing satisfactory results regardless of whether this 
program is under the Academy auspices. 


The American Board of Pediatrics has but one aim — the certification of physicians 
specializing in pediatrics. This certificate is based on the training and profes- 
sional attainment of the applicant. The members of the American Board of Pedi- 
atries were appointed jointly from the Pediatric Section of the American Aledical 
Association, the American Pediatric Society, and the American Academy of Pedi- 
atrics. The American Academy of Pediatrics is no more an integral part nor has 
any more voice in the conduct of the Board than have the other two societies men- 
tioned. Tlie expenses incurred by the Board are entirelj- separate and in no w 
dependent on the revenue from the Academy. The only connection is that after 
July 1, 19,’,7, a certificate by the Board will be required of all applicants to the 
Academy. 


As to the opinion that the state chairmen should be elected by the state m 
ship instead of being appointed by the national officers, I believe this could be '^ T 
granted. The state chairmen were appointed first from the charter members TT? ' 
organization of the Society. Many of them still hold that office. In th ^ 
a change the new chairman has been recommended by the regional ch ^ 
the regional board. Speaking as regional chairman, I would be only 
to be governed by the members of the state in making this recommendati'on ^ 

I have alw.ays felt tliat the success of Region II depends entirely 'Tv 
ization in each state and upon the industry and ability of the t 
control his individual state. As this finishes my four-y'e.ar ter 

to thank the state eliaiimen and the membcis of tliis'Reeinn “losing 

operation and to assure them it has been a pleasure to t hearty co- 
ability. i - 0 to serve to the best of my 
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Reports Of state Chairmen 

Alabama — State chairman, Dr. ChfEortl D Lamar; members of the Academe, 11; 
pediatricians limiting tlicir work, 2.1 

All of the Acadciin members in Alabama watli the exception of two live in Bir- 
mingham, and so far we Imve not attempted any organized actnitj. IVe are not aware 
of any work to be done at the present time without financial backing far bejond our 
means. AVliat we Inie attempted to do was to acquaint the various agencies who re 
ceivcd (hildrcn with the fact that we are here, and both able and willing to sene. 
About a jear ago we called a meeting in Birmingham of the Department of Public 
Welfare, the Transient Bureau, and the Red Cross and told them who we were and 
what we could offer them The meeting was successful as fai as it went. The other 
agencies represented knew us through our representation as individual members on 
their boards When the map showing infant mortality was sent out by Dr. Eliot, 
I immediatelj went to Montgomerv- to the State Department of Health with it and 
asked them to locate the rcsponsibilitv. Tliev checked over their reports .and said 
that the chief difficultv appeared to be in the obstetrie.al field, a statement which I 
felt lifted the opprobrium from our specialty. When the federal government sug 
gested the possibilitv of aid in the state health work the Depaitment of Health 
called a meeting in Montgomer.v of all of its workers to acquaint them with the prob 
Icms. This meeting was held last summer and a committee from the Academy at 
tended and offered its services Six of the “refresher courses’’ in pediatrics were 
given in Alabama during the summer months The State Medical Association shared 
the expense with the Children’s Bureau. AVe feel that the Academy has too few 
members to attempt anv activitv as an association and that we c.an serve best as a 
reference bureau for the various agencies who have child health problems. 

Arkansas — State chairman, Dr. A C Kirbj ; members of the American Aendemv, 
4; pediatricians limiting their work, 5 

The first active work was initiated last April at the meeting of the State Medical 
Socictv vvhen Dr. Morgan Smith, then state chairman, organized the State Pediatric 
Socictv. This societv admits all members of the State Society in good standing who 
are interested m pediatrics There were 46 present at tins meeting. Dr. Morgan 
Smith was elected president; Dr. A. C Kirbv, vice president; and Dr. Madeline 
Melson, secretarv treasurer. Unfortunatelv, Dr. Slorgan Smith died this last year. 
There were no further activities until there was a second meeting in Little Rock, 
Xovember 1, attended bv members of the Academv in the state, and Dr. C. G. Grulec, 
secrefan, and Dr E C Mitchell, region.al chairman, of the Academy. It was decided 
at Bus time to have a progiam given under the auspices of the State Medieal Societv 
and the St.ate Pediatric Socictv beginning April 2S, 163G. The program wall be as 
follows: three papers of one hour each in the morning — the first on immunity and 
contagion; the occoiid on diseases and accidents of the newborn; and the third on 
tuberculosis in childhood These pipers arc to be followed bv a luncheon with 
round table conferences at which the three cssavists will lead the discussion. Speak 
ers are to be announced later At the same time there will be a business nieeting 
of the State Pediatric Society to determine a program to be presented for the ap 
provnl of the State Medit.il Souetv and the State Ile.altli Department. 

Eloridu —State chairman. Dr. AA . AA’ Quillian; members of the Academy, 30; 
pediatricians limiting their work, IS, 

Honda reports the first nueting of the ncwlv organized State Pediatric Societv 
(membership open to all members of the State Socictv interested in pediatrics) will 
bo "held concurrently with the annual meeting of the State Medical Association in 
M.av, 1930. Practicallv all eligible pediatricmns m the state are interested m the 
regional program and are enthusiastic Difficultv has been encountered in coordinating 
efforts for child health activities on account of the widespread geographic distribu- 
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tion of the Academy members. The policy has been to encourage local activities in 
the larger cities of the state under the supervision of the pediatricians in these 
centers. In Tampa Dr. George Cook, with the assistance of Dr. Martin and Dr. 
James Cowart, has arranged a program for the year. In Jacksonville Dr. Duther 
Holloway and Dr. Tliomas Buckman are attempting lay education toward periodic 
phj'sical examinations of the well child, and have arranged tljung squadrons of teams 
consisting of recognized pediatricians, obstetricians, and public liealth officials wlio 
have addressed various mothers’ clubs and Parent-Teacher organizations. At Miami 
effort is being made by the Academy group to provide a place for the proper train- 
ing of the backward and mentall 3 ' deficient child. The Dade County Parent-Teacher 
Association is assisting in an effort to obtain diphtheria immunization for all pre- 
school children. Education of the medical group has been attempted through the 
medium of tlie extension course given under the auspices of the State Medical Asso- 
ciation at Gainesville in June. Dr. Horton Casparis delivered a series of lectures and 
informal discussions during a week of varied activities. Preventive pediatrics was 
stressed. Attendance consisted of phj-sicians from tlie entire state, and an average 
of two hundred were present at tliis meeting. A permanent committee for the study 
of maternal and infant mortality has been selected from the State Medical Associa- 
tion. No funds are available for a studj' of this problem from the viewpoint of the 
pediatrician. It has been felt that more can be accomplished at present b}' assistance 
to existing agencies for the improvement of child health than by organization of 
independent groups u-ithout proper financial backing to accomplish an extensive pro- 
gram. The pediatricians of this state are accomplishing a great deal in education 
of laymen to the value of preventive care and the consequent improvement of child 
health. The majority of Academj' members in Florida feel that membership should 
be composed of competent men nho are limiting their work to pediatrics, and that 
some form of certification should be granted in recognition of this membership. 

Georgia . — State chairman. Dr. M. Hines Roberts; members of the Academy 16- 
pediatricians limiting their work, 38. 

Georgia has the most complete and satisfactory program, through the organization 
of County Councils and Child Health and Welfare Councils, of any state in this 
region. This state also has a verj- active State Pediatric Society which presented the 
following program in December, 19.35: 


Afternoon Session — 

The Medicinal Fish Oils— Dr. Charles E. Bills, director. Research Laboratorj- 
Mead Johnson Co., Evansville, Ind. 

The Thymus Delusions— Dr. John Lovett Morse, Emeritus Professor of Pedi- 
atrics, Harvard Hniversitj- Medical School, Boston, Mass. 

The Progress of Infant Feeding— Dr. Isaac A. Abt, Professor of Pediatrics 
Northwestern Hniversity Medical School, Chicago, HI. ‘ 

Evening Session — 

Address of Welcome-Dr. Edgar D. Shanks, president of Fulton County Medical 
Society 

Response to Address of Welcome-Dr. Mercer Blanchard, President-Elect of 
the Georgia Pediatric Society or 

Infection, Immunity, and Vaccination in Acute Anterior Poliomvelitis- 

Dr. John A. Kolmer, Professor „f Medicine, Temple Hniversity Phila- 
delphia, Pa. Introduction by Dr. Geo. F Klugh Jr 

Diagnosis and Prognosm in Pediatrics-Dr. John Lovett ’Mo;se 

The Multiple Nature of Vitamin D.— Dr. Charles E Bills 

A Child’s Heart in Avitaminosis— Dr. Isaac A. Abt 

As the Georgia report has already been nublishea *1 . t 
presentation will be made at this time. Journal no further 
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Kcntucl ;/. — State cliairrann, Dr. Philip F. Barbour; members of the Academy, 10; 
pediatricians limiting their iTork, 1.1. 

Tlio Kentucky members of the Academy have been quite active during the past 
year. IVe liold a postgraduate cour.se each spring, one d.ay a week for ten u'ceks, for 
general practitioners who are within driving distance of Louisville. The lectures and 
demonstrations of all kinds arc held in the Gluldrcn’s Free Hospital, giving tUe 
doctors an opportunity of seeing the new hospital methods of treatment. At our re- 
quest the Children’s Free Hospital also allows any doctor in the state to spend a day 
or week in the hospital wards without charge. IVe are also having teams of two 
pediatricians go out through the state to make contacts with the various women’s or- 
ganizations, to make health talks before the luncheon clubs, and to hold clinics and 
round table conferences with doctors in the district. These have been very favorably 
commented upon wherever the teams have visited. IVe arc planning for many more 
of these the coming year. In addition, of course, there are many of the various 
county societies before which members of the Academy have presented papers. These 
more formal affairs do not seem to have been as successful as the other type of 
talks. I have been in quite close contact with our able secretary of the State Board 
of Health, Dr. McCormack, in formulating plans for tlie Social Security set-up. 
These are now showing definite shape, and when the General Assembly has approved 
the plan, the various members of the Academy \yill be used as much as possible in 
this work. There are a good many men in the state who report themselves as doing 
pediatric work, and we are trying as far as possible to affiliate with them. However, 
nearly every man who limits liimself to pediatrics is a member of the American 
Academy of Pediatries. 

Louisiana . — State chairman, Dr. Robert A. Strong; members of the Academy, IS; 
pediatricians limiting their work, 2S. 

Louisiana has an active Pediatric Society composed of all members of the State 
Jfedical Society interested in pediatrics, as well ns pediatricians, which has been in 
e.vistcncc for several years. 

As no report has been received from the state chairman the activities of the 
Academy in this state cannot be given in detail. 

Mississippi . — State chairman. Dr. X. C. IVomack; members of the Academy, 6; 
pediatricians limiting their work, 10, 

The State Pediatric Society of Mississippi held a called meeting on Kovember G, 
1935, at which the c-vccutive officer of the State Board of Health was present. After 
a general discussion of the best methods of promoting child welfare in Mississippi, 
the following resolutions were adopted: 

1. The Mississippi State Pediatric Society and the Mississippi State Board of 
Health will seek the approval and cooperation of the Mississippi State Medical Asso- 
ciation in putting on a two-year program in maternal and child welfare, conducted 
by a pediatrician of outstanding ability. This program is to be put on in everj- county 
in the state, similar to the one now being conducted in obstetrics under the super- 
vision of the State Board of Health. A committee from the State Pediatric Society 
was appointed to cooperate in developing this program. 

2. In cooperation with the State Board of Health and under the control of the 
State Board of Health, the same groups will work for the development of the county- 
unit jilan, which is at present in operation in IVashington County, and which is 
operated principally through the loc.al Parent-Teacher’s Association. This is a year- 
to-year campaign with a definite program of prenatal, natal, and postnatal education 
of the mother; immunizing all preschool children against infectious diseases, gencr.al 
lectures on child health, nutrition, etc. 

The State Pediatric Society, through their individual members, are cooperating 
in every way in their local communities to promote the cause of child welfare in all 
its phases. 
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Xorth Caioltiin — Stiitp cliniriimn, Dr. Alderf S. Root; niombors of llie Acaiicnn, 
3S; pediatricians limitin;; tlieir nork, .tO. 

On Juno 27, lot.'), Dr. Georpe if. Cooper, director of the inatornal and infant 
■nelfare nork of the State Board of Health, acting ns special agent of the United 
States Children’s Bureau, called a meeting of certain pcdintricinns, ohstetricians, and 
general practitioners m order to discuss a maternal, prenatal, infant, and child health 
program, irhich uas to be submitted to Dr. Jtartlia Eliot for approial, in order that 
Xorth Carolina might obtain its quota of funds from the Daughton Bill, 

After a general discussion of the subject a committee of four uas appointed to 
submit a definite pl.an to Dr. Eliot for her consideration- this committee. Dr. T. L 
Bee, Dr. Bajard Carter, Dr. H H. Johnson, and Dr A. S Root, outlined a plan as 
follows : 


A Plan for the Reduction of Afaternal and Infant Mortalitj in Xorth Carolina 

1 Tlie emplojnng of a full time competent obstetrician and pediatriuan. 

The duties of these men shall be- 

a To conduct postgraduate courses in obstetrics and pediatrics for pihjsicians 
b The obstetrician to instruct midwices in caring for normal cases and to rccog 
ni/e gross abnormalities 

c. In conjunction with local health departments to supenise prenatal and infant 
welfare clinics 

d To conduct public meetings on maternal and infant welfare 

2 The local countj medical societj must approic the plan and pledge its support 
before anj actiMtj is started in that particular countj. 

3 .lUl prenatal and infant welfare clinics to be organized bj local count} mednal 
societies in conjunction with local count} health departments All plnsieians in 
count} to be invited and urged to take part in these clinics The obstetrician and 
pediatrician emplojed bj the .State Board of Health to act in an adiisorj capaciti 
onl}. The clinical material in the«e clinics to be utilized for postgraduate in 
struction as said obstetrician or pediatrician may see fit 

4 The emploj-ing of pubbe health nurses trained in social senicc work where these 
clinics and postgraduate courses are organized The duties of these nurses shall 
be to instruct mother*-, to get them to the clinics, to follow up the cases and to 
disseminate information concerning maternal and infant care 

a The obstetrician and pediatrician emplojed bj the .State Board of Health shall 
report their activities each month to the committee. 

6 As soon as the plan is in operation, an extensive pubbcitj campaign on maternal 
and infant welfare is to be put on This to include botli newspaper articles aiid 
radio programs prepared bj the State Board of Health and tlie obstetricians and 
pediatricians of the state. 


7 An effort shall be made to set aside a small sum of monev for necessarj diuirs 
sundries, etc , to carrj on this vvork ° ’ 

8. Realizing that to reduce raateriallv the high maternal and infant niort-ibtv in tl 
state some means must be provided for earlj hospitalization of compbeatk cas^ 
the State Board of Health, this committee, and the president of the X-orfI, r ' 
bna Medical Societj vv-iH make eveo effort to make funds available to earn o^ut 
this section of this plan for the reduction of maternal and i ^ ' 

Noah n ma .1... IT.™ fund, “S "j" r"""’ “ 

i« .u,.u.,d..„d „o a.,..;::™:,';; “» 

tion of the fund or anjone connected with anj Omic a'^ministra 

When funds are available and the actual work'beems i 

can Academj of Pediatrics in the state will share the work of i^r *^7 t***^ 

Oklohoma —State chairman. Dr. Clark H Hall- 
pediatricians limiting their vvork, 1C. ' Academy, 14; 
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.Sinre .Tulj 1, the ne« liealtli commissioner of Oklahoma has instituted children's 
clinics 01 er the state These arc general, including phisical e\nminations and ini 
iiiuniration. His force is limited, hut he liojies to add to this iiith an increased grant 
of funds The Oklahoma ftocicti for Crippled Children, a state organization, is 
doing excellent work. During the lear of 1934 there were nineteen clinics held in 
carious cities oier the state nitli a total of 717 children examined. Mam of these 
chihlreii Mere referred to hospitals for treatment. The expenses of the socieU are 
pud In a state ajipropnation and iiiembersliip fees A fulltime secretarx is em 
jiloied. Be state law, the commission is authorized to cooperate with the fcdcr.il 
auflioritics and to do all things necessary to entitle the state to rccene the henefit of 
such precisions as Congress mac enact for such purposes. The Academe has not had 
a specific program this cear Ecerc member is cooperating in carrcing on the fol 
lowing work. Tlie last legislature passed a law ccherehc anj child whose parents 
cannot afford medical treatment can he sent to a hospital at the expense of his 
countc. These hospitals must be approced be an appointed committee There arc 
nine hospitals in the state that hacc been appioced as capable of handling such 
( ases Eadi staff man who is to take part in this work must be approced be the 
committee. He must decote at least a major portion of his time to this specialty 
The proper jiapcrs arc filled out and sent to the countc judge. He then sends the 
child to one of the ajiproced hospitals foi hospitalization The hospitals receicc 
a icrtain sum per da.v. Tlicie is one strictlc Children’s Hospital in the state, the 
Hospital for Crippled Children, which is opciatcd as a part of the Unicersitj of 
Oklahoma Hospital and Afcdical School It has a capacitj of 200 beds, and the 
concalcscent home has a capacity of oO beds The hospital is general, but a large 
portion of file beds arc designated for orthopedics The resident spends six months 
in this hospital and six mouths on medicine in the general hospital. It is approced 
be the American Medical .Association as such. Oiir members liace expressed the 
opinion that there should bo sonic form of certification It is our opinion that the 
membership of the Academe should be composed of men echo limit their ccork to 
licdiatrics cntirclc If not, then the .Vcadenic ccould cease to be of as gre.at calue to 
the men limiting their work AVc are not in facor of a classification for nncone 
other than pediatric i.iiis The .State Pcdmtiu Socict.c should take care of all tho»e 
with a major interest in the specialtc. 

.South Coioliiui — St ite chaininn, Dr D. Lesesne .Smith; iiicmbeis of the .Vcadeiin , 
s, pediatricians limiting their work. Id 

South Carolina liis an actice Pediatric Socict.c, the membership composed of men 
limiting their work to pcdntrns, though it is me understanding that the meetings 
arc open to all members of the State Societc who arc interested in this branch 

The .Academe group in .''outh Carolina has been quite active, but occing to the 
fact that up to the present time no report 1ms been recciced from this state we arc 
unable to report acticities in detail 

rfiuu'.'cf — State chnriiian. Dr Horton R Cisparis, members of the .Academe, 
21; pediatricians limiting their ccork, 30. 

Tennessee has on actice Pediatric Societc, cchicli h.is been in existence for four 
cears The nienibcr'-hip is i omposed of .all men in good standing in the .State Medical 
Societc who are interested in pedi.itrics .A progr.im, which is essentiallc practic.il 
anil cere interesting, is gicen euh cear for the general practitioner as ccell as the 
specialist. This ceir in Mmiiiliis there will be a clinical feature added -At luncheon 
there ccill be a session of the .American .Academe to which all members of the State 
Pediatric Societc are incited and cchere there will be a discussion of the c.irious child 
heilth problems 

.A position of director of child heiltli for the State Department of Heilth has been 
created and ccall function in the cere near future. The carious child health organi 
zatioDS of the state are attempting to coordinate their acticities under the super- 
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vision of tUo members of the Stntc Pcdiatne Societ) . The local health departments 
in the large cities, particularlj Memphis, have been quite actne, oiiing to the high 
infant mortality rate reported by the Bureau of Census A recent surie^ nas made 
bj Dr. Ella Oppcnheimer of the Department of Child M'elfare under the Department 
of Labor. This survey Mas quite complete A thorough analjsis Mas made, and 
mani health suggestions emanated from this report These suggestions haie been 
taken into consideration by the local health department and Mill be carried out. Wo 
hope to report more progress Mitliin the ne\t jear. 

Texas — State chairman, Dr. Ediim G ScliMarz, membeis of the Academj, .T6; 
pediatricians limiting their Mork, 72 

Letters haio been Mritten to all members of the Acadenn in Tevas, encouraging 
them to carri preientiie pediatries and child health information to the various 
medical societies It has been suggested that the pediatric departments of the Uni 
versitj of Texas and Bailor iledical College foster an educational program. The 
services ot the Acadeniv have been offered to the state health officer and to the 
president of the Federation of AVonien’s Clubs of Texas, and the services of the 
Academv members offered for anv health program At the Third Conference of 
Child Health and Protection the state chairman acted as chairman of the medical 
section Through the secretarj of the State Medical Association, together Math the 
state health officer, mo have outlined a plan for pediatric instruction throughout the 
state under the Social Securitj Act A meeting of the state group was held at the 
tall meeting of the Texas Pediatric Societv, winch about tvventj members attended 
and at which ive nere honored by the presence of Dr. Grulee. At this meeting it Mas 
the consensus of opinion that no reduction in membership requirements be made and 
that the executive committee, through the regional chairmen, supplv each member 
with a report on the anticipated activities to be brought up at the following annual 
meeting in order that those in attendance be better qualified to act on these neu 
activities 


Virginia — .State chairman. Dr. J B .Stone, members of the Academj, 18, pedi 
atricians limiting their work, TO 

During the past jeai the Department of Clinical and Medical Education of the 
Medical .Society of Virginia in conjunction vnth countv medical societies has spon 
sored five postgraduate courses in pediatrics m Midelj separated parts of the state 
Three of these were under the leadership of Dr. George M Lyon, Huntington W. Va 
and two Mere under the leadership of Dr Samuel F. Eavenel, Greensboro IT C 
These courses nere uell received bj the local plijsicians and considered a success 
in every vvaj. Both the University' of Virginia and the Medical College of A'^irginia 
have continued their practice of giving short postgraduate clinics each year. The 
St Phillip Hospital Post Graduate Clmie for practicing colored physicians has been 
held each summer at the Medical College of ALi-gima 

Bureau of Child Health of the State Department of Health has been very active 
in promoting the “Five Point Program” among school children, as a minimum 
standard of physical fitness Leading up to this, much work has also been done 
on the “Beginner’s Program” in an effort to have all preschool children examined 
preferably by their family pliy sician, and remediable defects corrected before enter’ 
mg school. This bureau has continued to Mage an active campaign against dinh 
fheria, and strenuous efforts have been made to increase the number of immumz 
fions by family physicians and in clinics The State Department of Educ^on 
realizing the need for more and better instruction regarding infant and maternal 
hygiene, has included a health unit in its revised curriculum This unit stresses the 
importance of proper infant care and the necessity for a healthful and sanitary en 
vironment. Last year a booklet Health Survey of Virginia’s Children, was pre 
pared and published under the direction of the State Committee of Child Hygiene 
of the Cooperative Education Association, Virginia Branch of the National Congress 
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of Parents nnrl Teachers. This survey iliscloses manj- facts regarding present con- 
ditions and .should be of tremendous usefulness in making an attack on e.\isting 
protjlems. East April tlie State Cliild Conscrtation Committee nas formed, the pur- 
pose of which is to coordinate the ntthities of the \arious state-wide organizations 
concerned with the promotion of child health. This committee is composed of the 
Child Hygiene and Child tVclfare Committees of the Medical Society of A'irginin. 
the Virginia Pediatric Society, the Virginia Tuberculosis Association, the Cooperative 
Education Association, and the State Superintendents’ (of schools) A.ssociation. At 
the organization meeting of the group, committees were appointed to nwke a study 
(it the following subjects, and make recommendations. 

1. Appropriations for a continuous postgraduate sere ice to Virginia doctors. 

2. Pro rata appropriations for indigents from state and counties for local hos 
pitali/atiou tor specific needs. 

.’I. Pro rata appropriations from state and counties for correction of vision in 
indigent children with special rctcrcncc to the use of local siiecialists. 

1. Pro rata appropriations from state and counties for correction of teeth in 
indigent children. 

5. Pro rata appropriations fiom state and counties for immunization of indigent 
children. 

G State appropriation for specific diugs funiished phvsicians for treatment of all 
eases of venereal disease. 

7. Appropriations for a tuberculosis control program with especial reference to 
pneumothorav. 

The Academy is well represented on these committees, and some of its members 
are engaged in furthering the work of the organization. 

The Academy as a unit has made verv little headway in Virginia. It has been 
quite difficult to got the members of the Academv together and to have them look 
on the Academv ns their own organization in which thev are an integral part; the 
trend has been for them to expect the .Veademv to do something foi the meiiibors in- 
stead of their doing something for the Academv. 

There has been, among other things, some complaint of the Academy dues. A 
numher of the mcmbeis seem to identify the .keademv with the .\mcrican Board of 
PodmtrKs and express dissatisfaction with the latter and with the Academy as a 
]iart ol the Board. Their contention is that membeiship in the Academy should in 
itself constitute certification of jicdiatric competence which should be evidenced by 
a certificate of membership issued by the Academv. They think that the fee for 
certification b_v the American Board of Pediatrics is un.iust and that this should be 
covered bv the dues jiaid to the .Veadeniv. 

The opinion has also been expressed that the state cliaiiman should be elected b.v 
the state members iiiste.id of being appointed by the Xational Ofhiers, .and they look 
on this aiipointmcnt ns an infnngcniciit on local self government. 

The Pediatric Societv has been somewhat iooselv oigaiiized in the )iast, and its 
meetings held at a brief luiuheon period once a vear Iiave not given adequate time 
for matters that slumld be considered. But at its meeting in October a partial reor- 
ganization was cITeited, and it was decided to hold an additional all day clinical 
meeting eadi .spring It w.is agreed that a short period of time would be .set aside 
at this spring meeting cadi vear foi discussion of .\eademy aitivities. 

JPcst Viroiiiin — State < hairman, Hr. .1. Lewis Blanton; members of .Veademy, 0; 
pediatricians limiting their work, 10. 

One vear ago the Vest Virginia Pediatric Socictv, a section of the Vest Virginia 
Medical .‘society, was i ailed in special session by members of the Academy to formu 
late plans for a state child welfare program. .V summary of the proposals approved 
at this meeting was presented to the Vest Virginia Jledical Society at its annual 
meeting in May of last vear. This led to the appointment by the State Medical 
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Socict\ of ii clulfl ^^olfllrc committee ami a maternal nelfaic committee. These 
lonimittces lia\e been actiie diiriiiK recent months (le\ eloping plans foi a state pro- 
gram ot child and mateinal iielfare. Tull cooperation ^iith eMsting health and wel- 
fare agencies has lioen maintained. So far, the program has consisted in lajing the 
foundation for future efforts and stressing the educational side of child .and maternal 
welfare through larious means of publicitj. A progiam of ]iostgraduate educ.atioii 
tor the rural practitioners of the state is being de\ eloped for the coming rear. These 
(ommiftees are also working out the details for a state jiiogiam for child and iiia 
fernal welfare undci the pioiisioiis of the Social Secuntj Act. Indiiidual members 
of the Academy hiue been quite active in their lespcctnc communities. Dr. George 
JI. Iaou has developed a school health jiiograni for Cabell Countj, which is le 
cciving favorable comment from main national oigamrations interested in child wel 
tare Dr. Holland and Dr. Blanton have given a senes of health talks ovei the radio 
on preventive pediatrics. These talks have been given undei the auspices of the 
Marion County Jlcdical Society and have stressed particulaily early immunisations. 
Dr. Andrew Aiiiiek is chairm.m of otii State Child Welfare Committee. Dr. Bussell 
Bond, Dr. A. A. Shaw key, and Dr. Ravmond Slo.in aie Academy members on this 
same committee. West Virginia, because of the large raining iiopulation, presents 
many difficult problems for the committees on child and maternal welfare, but wo 
feel confident that these problems can be solved and that much good will come out of 
the program now being evolved. 

West Virginia suffered a leal loss when Dr. B C. Hood was appointed director 
of the Crippled Cluldren’s Division of the Children’s Bureau in Washington, Dr. 
Hood was one of the most energetic pediatiieians in the state. His interest in the 
pediatric activities of our state, and his vnsc counsel, will be greatly missed. Hovv- 
evei, the pcditaricians of the nation can be assured that the Crippled Children’s 
Division under the Social Security Act will be well administered. 


Academy News 


Dr D. B. Leitch, of Edmonton, has accepted the chairmanship for the Province 
of Alberta. 


Dr. Howard Spohn, of Vancouver, has accepted the chairmanship for the Province 
of British Columbia. 


Information has just been received that Dr. Cail K. Wagener, of Pittsburgh died 
Feb. 26, 1935. ' 


The next annual meeting of tlie Academy wiU be held at Kansas City kfo 
May 11 and 12 proceeding the meeting of the American Medical Association HeaT 
quarters for the Academv Meeting will be the President Hotel 


News and Notes 


The Fourth International Congress of Pediatrics 
spring in Borne, Iris been postponed until the lattei 


which was scheduled for this 
part of September, 1930. 



Book Review 


Mechanics of Normal and Pathological Locomotion in Man. artiilr Stfinpifi:. 

JI.D., r.A C S Professor of Orthopedic Siirgeij, the State Uiincrsitj of 

Ioi\a, loMa Citv, loi\a Charles C. Thomas. Springfield, 111, and Bnlfinuie, 

Afd. Price. <S 00 

The author presents a \cr.\ detailed and nell leasoned summation of the normal 
and pathologic mechanics of the human bodj. It is pnmarih intended for the use 
of those nho, as orthopedic surgeons, must treat seiere deformities resulting from 
injuries, congenital anomalies, or .advanced pathologic derangements of bod\ me 
chanics; but it mil repaj careful studj In those nho, ns pediatricians, need a clearer 
understanding of the mechanical forces acting mtliin and upon the bodj as a basis 
for teaching correct posture and efficient use of the bodj to noimal children. The 
first group mil, no doubt, find it nccessarj and piofitable to understand the evten 
sue mathematical and phjsical formulas used as proof of the explanations given, 
but no one should be deterred from careful reading of this book bj the simpler 
jirocess of accepting the author’s conclusions mtli the assumption that his matlic 
matical illustrations are sound These conclusions are so cle.irlj stated and the 
illustrations so numerous and nell done that tliej are in themsehes a leritable store 
house of practical knon ledge. 

For CMimplc, one nitli but a rudimentari knonledge of mathematics and phjsics 
c.in rcadih understand and bo greath enlightened bj Dr. Stemdler’s description 
of the process In nlucli the human bods, all of nhose moiements are about nrticu 
lations and are therefore rotarj moiements, can tianspose these pureli lotari moie 
ments into translator! motions 

“When rotation of a bodj occurs about a single point fixed in space, for instance 
in the case of a pendulum or nheel, the result can neier be niij thing but a rotatory 
moiement. Non let us combine tno such rotator! moiements of a member of the 
skeletal structure bi causing it to rotate altcriiatingli about both ends For the sake 
of illustration iie .sliall take a str.iight rod and imagine that it turns successiieh first 
about one end and then about the other If the rod is lotated about its loner end, 
it mil suing forii.ard .it a lertain .angle, the same as a sninging pendulum. Let 
us non imagine that it stops at the end of the suing and that it thereupon proceeds 
to rotate about its upper end and that it non describes the same arc about the 
upper end nhilc the loner end remains free to suing fornard. The result of these 
tno rotatory motions is th.it the position of the rod at the end of the second rota 
tion IS evactli parallel to tint of the starting position, but it has been brought 
fornard bi a certain dist.imc " (I’.igc in.) 

**So ivc see that i omhin itions of tno or nioic rotatory motions can be arranged 
to result eitlier in a tr.inshitory progression, if the angles .are equal and opposite, 
or in the summation of the rotatory clfect, flexory or extensory, if the angles are 
not opposite in direction " (P.ige 21.) 

Likcnisc, his chapter, '‘The Center of Gravity,” is icn interesting, instructiie, 
and important interesting because of his use of many types of animals for illus- 
tratiie purposes and his deductions concerning the philogenetic development of 
posture in animals and man, instniitiic because of his emphasis upon the nccessaO' 
dcielopment of the extensory muscles of the back, hips, knees and ankles nathout 
ivliich upright bijicdal posture cannot be maintained, important because ivithout 
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an understanding of the cITccts of tlio force of gravity on the body such as is given 
here, no one can teach children to make the best use of their muscles and thereby 
avoid faults of both equilibrium and motion. The following paragraphs on the 
relation of equilibrium to motion arc classical examples of clear thinking. 

“Only when the equalization of forces does not take place and resultant forces 
become active, a loss of equilibrium occurs under the appearance of motion. Thus, 
it is proper to define: motion is loss of equilibrium. 

“In human locomotion the loss of equilibrium does not mean that the individual 
falls to the ground. On the contrary, it is part of the scheme of locomotion that 
loss of equilibrium is promptly followed by another period in which equilibrium 
is regained to the extent of preventing the fall of the body. That means that the 
flireatencd fall is intercepted by new forces which arc created by additional muscle 
action for this specific purpose. Then recovery of equilibrium is again followed 
by a phase in which it is destroyed. We may therefore define locomotion as a rhyth- 
mic play of muscle forces between loss and recovery of equilibrium.’’ (Page .32.) 

Space does not permit too detailed a review of this e.xcellcnt monograph, but 
1 cannot forbear quoting at length from the chapter, “The Spinal Column.’’ 

“Why is the human spine not a .straight rod but a quadruple curve? The curves 
are the result of developmental changes the spine has undergone from its earlv 
embryonic phase to the state of complete adult formation. In the latter half of 
embryonal life the spine shows only one single curve with a posterior convexity, 
the curve reaching from the occiput to the pelvis. This is the configuration of 
the spine in the newborn. In the adult, however, the spinal column has taken on 
several curves, alternating with each other in converse direction. 

“The first of these cuivcs appearing additionally to the embryonal curve is the 
lordosis of the cervical spine. It develops as the head is being held erect when the 
child attempts to enlarge its horizon of vision. 

“The second curve develops by lordosing of the lumbar spine when the child 
begins to sit up and later to stand. 

“Between the cervical and the lumbar lordosis the dorsal spine retains to a 
measure its original convexity and one maj' speak of the normal kj'phosis of the 
dorsal spine. 

“The curve which begins at the junction of the fifth lumbar and the sacrum 
and which includes sacrum and coccyx, has its convexity backward; it is a kyphotic 


“There is a great physiological latitude in relative length and degree of these 
curves. Yet, each curve is compensatory to its neighbor with the result that the line of 
gravity, as it passes from the supporting base, intersects with all four curve.s* of 
the spine at a certain level. Owing to this feature of compensation, the spine finds 
itself generally in line with the line of gravity, in spite of the fact'that each curve 

in itself marks a deflection in anteroposterior direction. The • 

. , _ , icaun ig a inorp or 

less even distribution of the body weight m front and back of the line of 

“The first function of the spine is to maintain upright posture. Clinicam^T,? ’ 
may describe normal posture as follows: head erect, the eyes look straight fonvard 
the shoulders are square, the chest is well rounded and is carried forw.,rd 
abdomen (Goldthwait). There is full extension of the hips and f.di * 
the knees. The feet arc at right angle position to the leg and the i 
forward or slightly outward. toes point straight 


“Mechanically, the definition of normal posture is Insed , 

tinned relation of the spine to the line of gravity. Seen ' already men- 

rises midway between the heels, strikes exactly the £?Inte..i 'r 1 t'-ontal plane, it 
spinous processes of the vertebrae, and intersects witt, ^ "'’th all 

the occipital bone. In other words, in this plane the line 

in two symmetrical halves. gravity bisects the body 
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IJIi; .TOLRN'.M. OF FLOIATKIC'- 


"Iii s'l^ittal jiiojettion. tliat 1 =. fioni tin* '^kIp, tlie rplnfion of tlip line 

of "rinitj IS !is follons* It arisp- from the supporting surfaee of the feet betncen 
hall and heel, in front of the ankle joint, slighth in front of the knee joint, running 
directh Iiehiiid the center of the hip joint, a-cends hetneen hip joint and sacrum 
to cut the iipiier and anterior portion of sacroiliac junction; then it runs upaard 
hehind the bodies of the lumbar stniie, intersects the spine at the luinbo dorsal 
iunetion, then runs slighth in front of the doisal spine, intersects the spine again 
at the ceriieo dors il jiimtion, lutis slightly behind the ceiiical lertebrac, and tinalh 
touches the head iinniediateh behind the ear at the mastoid piocess, (Pages 120 
and 321,) 

IVliat pediatinian his not been asked bj main anxious inotheis, “Is iin babj 's 
back deformed?'’ when she flist notices the plnsiologic lordosing of the liinibar 
spine described here? 

The mechanic s of the ankle and the foot and of the gait are especialh recoin 
mended for careful stndj, and the mechanics of postnie foi cien elosei attention 

I line long noticed that theie is a deliiiite lel itionsliip betneen the e\ce«sne 
lumbar loidosis of the Cl iss C postnie and marked or excessne shoitening of the 
jcostorior leg imisc*lcs and that correction of the jiostiiie f.iils 01 proceeds xerj slonlj 
unless the posterior leg iiinscles, cspcci.ilh those of the calt, arc subjected to Mgor 
ous and siiiiiiltaneons stietching, I ha\c also felt certain that these two conditions, 

1 e , the lordosis and posterior leg muscle shortening, react one upon the other to 
form a cicions ijcle in progressnch bad posture IVhile T hace been certain of this 
relationship and Irne used it as a clinical fact with excellent lesults, it was not 
until I read Hr. Steiiicllcr’s explanation, which leads h]i to his sentence (Page 
1‘I7) . “As soon .IS the line of gracitj wanders in fioiit of the ankle joint, which 
IS the case in the usn.il iioinial position, then the calf muscles come undci tension; 
on the other hand, when the center of gracitx wanders back of the knee joint, tension 
IS produced in the extensors of the knee,’’ that I clearh understood the niechanics 
of this fniidainental rel.itionship. Likewise, while I hace taught, with all my powers, 
that flic inilitai.c po'tnre is abiioimal and should not be used ns the “correct” 
posture, as it is In nearh all diiectcirs of ]ihjsical edncation, I did not hn\e the 
firm foundation foi nn coinictions which his excellent explanation has gnen me, 
nor did I realire the usefulness ot the niilitarx iiostnre for its one purpose, namelj, 
thal from this position “u \inhhii fornnul moirmnil of 1/ic hoihi mil hrit h( under 
tal cn ” 

“The so called milit.irj iiosturc is also an incidental upright ]>ostuio The thorax 
IS ni'iint.iined certicallj and carried forward; the abdomen is diawn 111 and the 
jiehic inclination is me re.iscd The knees are extended The common center of 
gr.iMtj of the bode is thrown in front of the ankle joint and in front of the knee 
joint, so that tension of the c.ilf iiiusclos and relax, ition of the knee extensors occurs 
Luvihnr lordosis is nitinluatid (Resiewer's italics) 

“Because in this inisiticm the center of graiitc of the siijna femoial mass of 
the bods is c oiisiderabls in front of the common axis of the hip joint, the extensors 
of this articulation .ire under considcr.able tension. This tension still incic*nscs if 
the weight of a rifle held in front of the bodj further transposes the line of grants 
tcirss.ird This is not a rest iiostnre In ain iiiein«; it is a posture of attention out 
of sshicli, due to the tension of the glutcals and calf muscles, a sudden forward 
moseiiient of the bods can best he undertaken ” (Pages Ifi" and IPS.) 

If these tsso p.iragraphs .done could be instilled into the minds of all educators, 
this book ssould t ike a high pl.uc* in the liter.iturc on this subject, and ssould sase 
millions of children from the miscomeptions which arc now contributing to the 
continuation of, and in all too mans indisidunls, an actual exaggeration of an alrcadj 
faulty posture. 


C S. 





U NTIL the age of three months 
she was nothing but skin and 
bone with a protruding stomach 
that was horrible to look at. She 
cried day and night and would 
never sleep more than an hour at 
a time*******. The doctor’s advice 
was to put her on a diet of Pet 
Milk immediately. I followed his 
advice and I wish you could have 
been present to see the miraculous 
transformation of a sick and puny 
child into one of the healthiest 
and happiest of infants.” 





^hat is a sample of the hundreds of ap- 
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mothers are so happy over the result of a 
Pet Milk prescription for their babies as 
to W'rite us such voluntary letters of ap- 
preciation. 

We w'ill be glad to send you free sam- 
ples of Irradiated Pet Milk, along with a 
booklet prepared especially for physicians. 
We’ll send, also, a supply of booklets for 
distribution to mothers 
— containing no for- 
mulae — tellingthemwhy 
Pec Milk is so good for 
babies and children. 
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ested in the preservation of maternal health. Through the inspiration of 
Dr. R. L. Dickinson, chairman of the executive committee of the National 
Committee on IMaternal Health, and with the assistance of members of 
that committee and its staff of workers, I have been enabled to complete 
the present volume from this broader viewpoint. If social aspects have 
been included in a volume intended for physicians, this is explained by 
the fact that in preventive medicine, underlying social conditions should 
always be iaken into consideration. An important contribution is the 
chapter on Abortion in Animals written by Professor W. L. Williams, 
of Cornell University. Based on a lifetime of personal observations, his 
review of this subject is authoritative. 
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devoted to its consideration. 
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